FEEF AR ARG FI B R AL A% R 45

(KAEIKY, T4 K& 13000)

WE: 2 7T Zernike FA/INEAZ HORFEAR S & B4R RF 00 75 1% . I Zernike J
TR AT AR, NP R EC IR T AT T RRE, SRR AT R AT 0
WARR], XA ALE 1 PIRAFIE IR RTS8 A 20 AR AL T PR AL A
T« RN LR S BOR B — AR ARAS, TR ST, AR 7 1% PR A VR A% 1 s
KAMRIIR 2 Z) fIE (580nm) #UNE S, JFHER AT AR KA FOR &, W]
PASREL— WL B, — D RASERE L AL T, MG 2 5N i A A A 3, T
H B A A 3 DR B RAF IR, ARV, SRR JrmTa. suUgim. st
CEREGES S N il e ok

REER: WAL R A LR RS BR

Fiber-optic column micro-nano array explosion-proof liquid level sensor

Shi Rui
(Changchun University of Science and Technology, Changchun 13000, Jilin, China)
Abstract: A license plate character recognition method based on the combination of Zernike
moment and wavelet transform features is proposed. The Zernike moment is used to describe the
global characteristics of the character, the wavelet transformation coefficient is used to describe
the character detail feature, and the neural network is used for license plate character classification.
The test results show that this method of combining the advantages of the two characteristics is
practical and effective, and the recognition effect is better than that of the two characteristics being
used independently. Using micro-nano aperture light bar array technology to make a low-cost,
simple and practical, intrinsically explosion-proof oil level sensor, using low power (2 milliwatts)
visible light (580nm) as signal light, and the receiving end can extend the distance of hundreds of
meters, can achieve a multi-machine connection, a collection connection to multiple groups of
sensing units. Compared with the traditional widely used capacitive level sensor, the optical fiber

level sensor designed by the project has good characteristics, small size, light weight,



anti-electromagnetic interference, corrosion resistance, electrical insulation, intrinsic safety, etc

Keywords: Level sensors; Micro/nano aperture bar array technology

1 AR RTHE RN HMME

VPTG 0 B — T B T A LR AR R R IR, 3R e R 4 B
TR M TN 22 SR P A B AR AR Vo7 R S A% SR, 0o T R ol i s /> 3 10 3 A7 A 28 e 000 4% ke
i, BE R JE T 7K i i A AR AR AN B Bt o DFFUTT R — R T I LA G 2R B A 1
M e AT« B s ARThAE . JCUR SR 0 et B SR BN 2R S8, B0 B A PR 2 A AT
T TIMRE, AR E BRI ORI 2. (DA, SRR . & R s i
RIS VRO M AT, et 3 TN FLAR R S DG TR A A S R 7 i S H
REMRIIRE, TolE, etk KERBRALSLN W HE .

S FE AL« AT A e A SR 35 7 il 7 L ARE iR, DR DAy JH A FHY P53 o 1 0 — sl B2 2%
W TEARBBTI. WE. SR SER. ik (RE SRR TR M T H R
SRR I AR, e, 25 2 vk A B 4 R U 8058, D2 A% R s AU 2
Z H& BRSOt ROy RE . BILTERR SIS LR AR DGR A R 3% 58 42 v A
TR I B T 5K o SR TTH MG AR AR B AL BT 3, S GEF AT AR A% T B
HALHRE S, BEEAARZ B RDLER
2 BIF R ENS

(1) TR 51 45 1 T LA S U R i 2

(2) {5 AT SE R EF AR A A IS 3T 5 2R AR I AR 22 BV s A R+

(3) ZIR AL AL AR AT S A (I B 3 B Sl P45 K T 500°C, IR T--150°C,
HA RIFHPUERST, HUBRTH, EMIEMC A8 R 4T

(4) AT FTREE . BRIEERI. % H 22 4 S5 AR PR AT .

3 SEPTTRE N
3.1 &itEE

P RAR B PRI R EF, —MRAE ARG, 0 —HRAE Bl NS N R SH4FI ,
WP R B #8206 O Gt PR A BERRBOGER s MR A HERRBOL AR IR (5 5 4k
KA, 5B R 1) AL R A st i o G S SR AR e — B M
AR SR AE 23 T B S AR A TR, 53— 43 R AR O R S 6 AR WA o () Al



RSk . I PRI e Th A, R AT A3 AT R AL B . XA R TR R RS
SEPL . ARG, O AUE S TR A R
3.2 WithEk

JCEFBAL I & T A DRI AR AR — 45, XDOEA R B R sieF it AT — e R Ak
o, IR, e IABU KL TS, RIBEDGMEER Y E K. 2OGE R SMBA BT R R
AR, MR D A SR R G R, R s, BT R A AR R

1
I 2 |
==
s . 1000
=5 n, =137 B/r'\
=3 “ : 800
n =1 1 = -
g, ! £ oo}
1= =
' s
- - T e w400}
) 6, n, =149 =
200 k
210
0 s
420 480 540 600 660 720 780

# K /mm

B At RAeRES
DGR AR BE ER AN AT S A Ok &, R L R AT Ak IR Y H Y
FELRGHTHTR nl L BRI A n2 DURAN AR I 03,2 T4 452 n0, i 2 n3>n2 6 AF
T, 2 HMEM 12.5um, Sum. Oum JEERERHEAT R, UM AZREREA Sum 1
JCEF IR ARAL BRI Z A 0L T AR AR 7 HE RO 0.05 K, &R 10 K.

TNEE
St |= E 580nm G
g #nl = E  E PR B
aEy = — B
ftenz |Z| T2 E
. = T B siasis
WS B Rl
0 O~ B BlORHE P,
= T E . o
- el |
= — = I
ki S| = E W
HEn = =
= g ARk
= B sl

B2 RARNEBRRRE
TRE YA B 70 W] AR A2 UG EF (RS o RIS ARG IR B AT SO YA ST DT



B L B AR I LR R OB IRFE KR  , J62T Tt M Dl AR B LA A
P AR, BB AN BRAZIITE DL A RO, JeeH k.
WD RS, A BRI T, BAR/NRORE, AminteloR. £ F BBt
EZIFARFE RS R, AR, BELEREDELr, S MR FesR.

s BT 5 SRALTT

AR

1%
.
.
.
!
i
'

45mm 30mm 15mm

B3 fRESE

3.3 LRIEFE

H— 1P MRS ST S AN T, WS SO R S TSR, et
WAL AR IR TT A R T

Hb RBIIRINR, AR, Bk, RaEtk. WA, EE I,

H=ob MRRESEE, RGBOHPHL, HmAbE.



