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High precision measurement and control method of optical fiber
white light interference for improving balance performance
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Abstract: Aiming at the problems of low precision, poor anti-electromagnetic interference ability and unstable performance of
mechanical balance and electronic balance on the market at present. In this paper, a high precision measurement and control
method based on the fiber Michelson white light interferometer structure for improving weighing performance of the balance is
described. Thanks to the absolute measurement feature in optical fiber white light interference, the state of the balance can be eas-
ily judged by using the optical path modulation. Experimental results show that the optical fiber balance based on the proposed

method can provide better stability and higher measurement accuracy than the traditional balance. Moreover, by increasing the

length of the balance arm, a higher measurement accuracy can be achieved.

Key words: white light interference; optical fiber balance; optical path modulation

03l&

TCEF AR R E A LU A AR K 2 s A v 41
S5 O R ASLE TR AG I | Ay I 2 A Tl 2 7 45 K
BRI JEE FOL TR e A e B AR 2
R 52 S B AR B — A 3, H DO TA%
Gt fe AH G T HOR 19 58 8 R A T RE 5 52 B4 B
PR X A B3 R R R R AR i S

Yrfm B H#.2018-10-18,

EER T B4 (1964-), 5 2%+ R B+ S
Ui, EEEHFIE T N E AR B AR ALY,
1985-2000 41 1E J5 £ T8 1 56 AR I Tl B 5 i DA =
WO TC AR M TAE 1993 4F 4K B 5 & W] 4 1 454
2014 4 H1 2017 448 BIAR) T [ SR Bk AR N TF
R ARHAICH 70 A5, b ETIGE 30 45, SCT ik
10 AT,

LR/ RS b QRO RO B i LT [ o o
TRV BT AR RS BE AR PO R T RE 0 22 AR REA
R A A ()R A SCHRE TR FOE T IR B R ) — Rl K
TR TT %

1 TP TFHTNERE

Fe2F i v R G T 85 B 2 R PR AN E 1 PR
TRHC A 5 % B AR B B R FDE R B LED
(1 3 4 3 5 oK A AH ' X (OLCR) 2F 52 30
SR OLCR M6 22 1T DA o3 b 55— 11 2R 45
BEERGIATIAT ST e B B e — 7 B
OLCR M J&%E B (e 22 A R, D0 HR 0 i 45 31 1
ST 480, %R G0 R IT BC 4 .

X +nly=AX (1)

2019468 3 RAEHF O



&3 3 &3

RE 24 VRN, Bl ST U L Btk RSP BE (R G £F 11 06 T 1 RS B I 9 O ik

Ho nL Wiz RG22 3
SN n(Ly—Lip) & OLCR NG ik 5i 5 A R
FEB B IR B 0GR 22 | 7R TE TR A BT iz AR 25 nT RN
WR n(Ly—Lyn) HAL G LT PR (R G /R 22 I B 1 15
il 76 K i 2 5 ( Ly —Lay ) J2 15 B 206 B 1) 1 A7 S R 22
505 R B N BRI L £F K B 25 40 56 12O R 22 I R
/N, DA SRR BRI, X & OLCR it
B REBBERAOLRE, R EME SRR
T R 3 AX 2 A% 86 B v ol A I 4 3 o 5 | S 1 O
A, A OLCR A4 $ihe i — 11 5% £5 48 B R 25 oy
F R o A5 2 (6 TV e B KAL) RET R
A58 1 I ) PR AR T TG R AX B2 R A
ML AS AL | BE I o 2l A8 X B0 R A A2 X (1) e 7R
VCRC A5, Bk OLCR s adite - A RAEE B WL
A AX, 5 B B IOE AR 22 AX MG HL

AX,=AX (2)

1 EFERREBEXTHNERE

2 EHFRF

FURT, 7z 0 A K 220 ILAROR - F e 1
K2 M XU 05, A B i e 2 4 07 %
S A A Y T EK R | G R A I R AR AR (A
HREE RS 20 BE B PO A ST S AP AR R 22 T L 1 K-
(14 IO B AR i ke 1 221 JRE 52 ) AL (L o 0 g A
AT B A A% S A B TR AR R vl
JE S 8 AR Ak ) 7 7 A % 26 2 0 A A A R
P A5 B 55 DR R AR 2 0 HL 1 K B TR R A R
Mol B X I 28 ] ) A
SO — M TR

o ARE g

TN R ] I
SR 6 T Rk B = ﬁ%$
W R 2 e A e
iR MORLE RTLE R BHERE kst a RRERA
BxEfE

BE 7 ST HE AT 9L
i, RGO iR

6) ABmizaFe 2019 455 3 1]

2 RHARFHH

S e B H [ 2 A6 T KT HE 2 AR O B HE £ A
¥ LT B 3R i i S H: [0 R 2 B A T A K i
AT LT S SO B T8 Y R 7 i P T
S ROEEr AR EE B A A IR LA AR AR
75 0t S Y T 1 D't 3 A G B T B L T ELfE
% AR (], 245 6 B A HE S8 I, R 32 e K i 6
JeA U REAT 5 B AR ke G Sh SRR BT S N Dy fih lf XS
PN BN i1 o i e s AL PN Y 11D o B U R VA 2
Fere L IDLL G BL v 5 AN FOL B AT I

ZICE RV 2 AR S BEAFA — > AT 1Y
WL SE R ELR R AR R A A4 R X Rh 25 B A
AT B 1 B AR A X DGR T SR B2 0 | T EL BB 6% 1 K
- i 1) - TS S I )

ST AROPARTS B — 5 F
IR IR RN P L — e
I 9 S 2 RE 65 J5 A ] ary

6 £F K48 & m 55 A 6

AR 2ZE AXY XRWE 3

Fiw X e &k
AX’

B3 FXTEiHEitRE
BE 0 FREE AX' X FR

tan0= A (3)
T MAE 0B/ BRI G AT UL RR A .
wzﬂf’ (4)

Hop | a MG KPR J1E K (a=65mm) , A SCHT il
M) LED S b0 3K 28 1310nm, 635 98 B R
35nm, I AH G TF S AT AR B 2O IR 0 A K E R
49um, HTPHEHMAMKRE-AREEHEARZNA
RS B R 10, PR 94 28 5 JE vk 4 0 B 1R B0
HT B v e F B K SR B £F V- i 1) AT
Al REAAAE 2AX =10pwm 0GR 22 AR A (4) ha] DA
13 BDCER KAV AR 73 B A 0=7.7x10rad ,

AR S L — 205 B AR B R - B 2R
BB RGN EMRE R 10pm WATIL T, L RF
1 5% R 5] 43 BRI /N RS- ARHA I O R I E 4
fin, A LU B LT <10
KT B KRN R

Fo038

550 4 80BN KR o

MR HIL G Fos
e i E- A REERE 02

=
0.0

Z G 10 3 0K T A0 0 St

100 200 300 400 500

2 RF A% (mm)
S V19 J1 8 A i 1 T £ o
N Ni|E=A ZH H & E“' 7'52$353Fj]§5
RV 1 0 2 A A B v B % 7



&3 (3 &3
RE WAL TR A, B S Y L I RSP MR RE I T G W RS L I T i
A S 3 3
3 XWMAER 4 HERE

R SCAE DR IR PR AR A5 9 I T XEZOB£F R
FEAT VR BARERAE D B O 20 K& T
B 7 T W HL it JBE 48 B BRIE T O K A0 B 0Tt i 3
FEICLF R WAL 5 7R ;@45 6 25 K P i 114 - iy
BRER IR T 2 OB BT AR 0 BB P 2 R iR B
A BRI S 5 A5 ) AOE R R RO ARG I
B RE AN R AT R R

EEEr L

T T T T T T ~
i 55
aRsiss | _E |
LED 2~ & Lf !
\ ! )iih‘%?} |
PIN oo\ RAIEH |
- {dq r———— J

E5 ETAABAATEHNEARERERSE

MOGLF RV B FRATTR AR [R) 5 B
JE R 0.001g bR G205 X5 32 06 £F K7 B R & 1 Be it
7T 925, BRI Ty 8 5 AR A S
FHEL RV AFC L7 B A FE R A T2k vk v it
T 40~80 H 2l £7 B b 2 4580 sty = T 1 B0 1 06 T
He R RS L0 RE RS B 0.001g B FR ifE R
FREXTHG R h 4l b i R TR IZ0EF ROF
(AR 25 K e S SR N2 1 s, i 1 ol L 78 0~
200g 11 FR 2t 3 BN 12006 2F K1 1 5 KBk i 25 <
0.005g, W HAEE N 0.001g; AH H 35 38 AL G 8K
S SGEF ROV RN R B AT B R T

R1 AAXRERERERTELER (BMLA g)

CIESV I -t/ G Pt Qi U/ QTS IRV SN

FRFRft
U SR R R MR W iz
0 0 0 0 0 0 0

1 0995 1.003 1.001 0998 1.004  0.005

5 499 4998 5.003 5000 5.002 0.004

10 9.998 10.002 10.003 9.998 10.001  0.003

25 24996 25.003 25.001 24.997 25.004 0.004

50 49.996 50.005 50.001 49.997 50.002 0.005

80 79.997 80.002 79.998 80.001 80.003  0.003

100 99.997 100.002 99.998 100.005 100.002 0.005

150 149.998 150.004 149.997 150.002 150.004 0.004

200 199.998 199.997 200.002 200.000 200.003 0.003

AR SCHEEFOGEF I8 s R O T W R R T —
T RS- B B gk Ty 58 BT T — R RS R T
P B 7 3 AP R AR E IR ER RO IR AT X R R T
T HARM SIS, SR 45 R R AR SR RO
BT ATAT HA RN . FERFIVE KN 65mm
ITEOLT  DCEr KA R BR 3 B 0=7.7x10rad , I 5
THAUIRAS T 09 IR A1 3 BEBR U=3.3x107*rad ; JG4T
KAVAE 0~200g Bk 70 Fl A Y 35 R FR D 22 < 0.005¢,
D54 2R 3 0.001g, Ho b5 B3R Al Gl a6 g A
i 2 G0 A B AR 5 6 1 RT3 ] ) gk 3 T
e RS BE 0K

B2 30k

[1] 86573, 7. L G T W B S ] [M]. st BE2E W e,
2016.:399-401.

[2] BOHEIM G. Fiber-linked interferometric pressure sensor [J]. Review of
Scientific Instruments, 1987, 58: 361-364.

[3] VELLUET M T, GRAINDORGE P, ARDITTY H J. Fiber optic pressure
sensor using weight-light interferometry [C]// Cambridge Symposium on
Fiber Optics and Integrated Optoelectronics, March 21 -23, 1987, Cam-
bridge, MA, United States. Bellingham: SPIE, 1987: 78-83.

[4] TROUCHET D, LALOUX B, GRAINDORGE P. Prototype industrial
multi-parameter FO sensor using white light interferometry [C]// Proceed-
ings of the 6th International Conference on Optical Fiber Sensors, Septem-
ber 18-20, 1989, Paris, France. Paris: OFS, 1989: 227-233.

[5] GUSMEROLI V, VAVASSORI P, MARTINELLI M. A coherence-mul-
tiplexed quasi-distributed polarimetric sensor suitable for structural moni-
toring[C]// Proceedings of the 6th International Conference on Optical Fiber
Sensors, September 18-20, 1989, Paris, France. Paris: OFS, 1989: 513-518.
[6] KOTROTSIOS G, PARRIAUX. White light interferometry for distribut-
ed sensing on dual mode fibers monitoring [C]// Proceedings of the 6th In-
ternational Conference on Optical Fiber Sensors, September 18-20, 1989,
Paris, France. Paris: OFS, 1989: 568-574.

[7] KERSEY A D, DANDRIDGE A. Dual-wavelength approach to interfer-
ometric sensing[C]// Fourth International Symposium on Optical and Opto-
electronic Applied Sciences and Engineering, October 12 -14, 1987, The
Hague, Netherlands. Bellingham: SPIE, 1987: 176-181.

[8] KIM S H, LEE S H, LIM J 1, et al. Absolute refractive index measure-
ment method over a broad wavelength region based on white-light interfer-
ometry[J]. Applied Optics, 2010, 49(5): 910-914.

[9]1 YUAN L B. Push-pull fiber optic inclinometer based on a Mach-Zehn-
der optical low-coherence reflectometer [J]. Review of Scientific Instru-
ments, 2004, 75(6): 2013-2015.

[10] M4 I BB SC Bt BMEP-. WL 720 B K1l 5 55 I S 1Y B Sl A B[],
Il B3 k-5 K2 2741, 2000(3) - 6-10.

[11] 1 2. HUBRCR P o 1 B 1% 22 R TS [T, Tolk it 4% ,2010,20
(4).64.

o

2019 4 3 RAEHS (D



