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Fig. 1 Schematic diagram for simultaneous measurement of temperature and strain with two-wavelength

technique

_’mozﬂ
- 1270 63
H1(4) 3. (5) IS4 cond (S) = 342, X4 BLHL:
st el
D - 3 C:
-2 1 4 1
4: 8= D 'sc'= B '62 Tj - W, cond (5) =

SCHRL 4) AR FE R IR Y LT I S5 M 2 8, 193] — AL LR AP I sE e 45 5, &0 S A PE
M4 E0A 6. AT WR A SCIY i, mTCLAF B 5404k 5 vH A% 12 2% 4l A AH ] IR R R . AR AR
BT AN I T AL R AV ) S Ak, A 32 2 4% IR SR R A i BRI g R — A7
T2 2DEA AT F s C M FBG) $ PE R BRI, DAk e v st 11wk fie 2] 55 2

mmﬂ&ﬁﬁmw—m”Lm%%iﬁMUAWAH%TMMhﬁm%m wnpE 2 iy

R e IX PN ARG M IR L N AR, RPN S. s Se, Ko S, Se,o S HIFERE
I Srl Sc,‘ two FRGS
__-\\‘ S: < 3 - .-—"—*.,_\g_f_ _/_|\' EI S o =l 1 -
s = |0 KRR S R ——
EKJJLL%?QTU_\-IQ- coupler
=
) ’0.96 8.?% 7t
o5 6.3
5 p 2 I detecting sysiem |
5743 cond (S) = 161,
EHTI' 'FJJ-H:E; Fig. 2 Schematic diagram for simultaneous measure—
’ 1 9‘ ment of temperature and strain with two FBGs
(=
0 1
0.96 0.08

.- — _I_
Mifi: § = SC "&w

SCHR] S B HH 3 e 598 Jon G RS 52 Sk 8 i A Je e O RG
MRS e e i i, 100 SR AR S ) D7 S,

o f#: cond (S) = 3.09.

0. 99
MCHT T 43 #7 a] EaX e oy kAN e

DA AR ] PRI S % B 1 A A AR R Ok

H(3) AT %, ek AR, SCHER[ 4, 5] MO4E RS fa AN S S AP AT AR LE, BR(R T
ANEOERS, B T AR AR .
2w FrRDRLT LIRSS I, s A 7 RO RO 0 R S A AR e M 1R s e ) B, AR

SR T A R IR T VR R AT Y,

{ERIfRj 5. 5, R . RAZ 7 AL i



360 * 2 2 3 18 %

ok AN 2 LR T I ECR . AN R AR AR R, DA R A
S A SRR AR RS Bk i 5, o BOCHR[ 4] ABFEBEATRAL BT, Wiy i fb 1 A i
Mete Hok, xR AP Bt R e RECERE AT, XA 7IAR MRl 5 IR R
J& 152 B AT A J A 0 e S B (R PR A o A SCHR A I v I E B BR o SC R TS 1 P 4811
58 A AN ) I e SRR () G ET A SR, 0 & AR R B 0 el AR B S B 25 A R RSB, I
AT LU XA 5 A AT Il 0 3, e TR A A b s B AT X2 B G AT AR I A
TASHIFE AL BE, R T BE Wi E S AR kA I RS S S RUEE I — A BT E

& F X Wk

[1] G. Meltz. J. R. Dunphy. et al..  Fiber optic temperature and strain sensors. Proc. SPIE, 1987, 798
104~ 114

[2] S. Y. Huang, J. N. Blake, B. Y. Kim, Perturbation effects on mode propagation in highly elliptical
core two-mode fibers. J. Lightwave Technol., 1990, 8(1) © 23~ 28

[ 3] F. Farahi, P. J. Webb, J. D. C. Joneset al., Simultaneous measurement of temperature and strain:
cross-sensitivity considerations. J. Lightwave Technol., 1990, 8( 1) © 138~ 142

[4] M. Ashishi, Vengsarkar, W. Craig Michie et al.,  Fiber-optic dual-technique sensor for simultaneous
measurement of strain and temperature. J. Lightwave Technol., 1994, 12(1) 1 170~ 177

[5] M. G. Xu, J. L. Archambanlt, L. Reekieet al., Discrimination between strain and temperature ef—
fects using dual-wavelength fiber grating sensors. Electron. Lett., 1994, 30(13) I 1085~ 1987

[6] K4, B RN, Ehgl, BACEE 8. dent: f5%E0H s, 1995 & 178~ 189

A Method to Enhance the Accuracy of Fiber-Optic Sensor
for Two-Parameter Simultaneous Measurement

Zheng Xiaoping Liao Yanbiao
(Department of Electronic Engineering, Tsinghua University, Beijing 100084)
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Abstract The effect of the condition of the coefficient matrix obtained from the simulta—
neous measurement of two parameters by fiber optic sensors on the error of the measur—
ants is analyzed. A pre—procession method to transform the matrix from the illconditioned
to the well is proposed. The method is applied to the matrix in references | 4] and [ 5] re—
spectively, and the condition number in reference [ 4] is reduced from 342 to 4, and in ref-
erence | 3] is reduced from 161 to 3.
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