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Weak signal measurement method based on
short non apodized FBG

LI Yang"? ,LIU Feng"?,SONG Yan-ming'*,ZHU Lian-qing'*
(1. Beijing Engineering Research Center of Optoelectronic Information and Instrument,
Beijing Information Science & Technology University, Beijing 100016, China;
2. Beijing Key Laboratory of Optoelectronic Test Technology, Beijing Information Science
and Technology University , Beijing 100016, China)

Abstract ; In order to solve the problem of fine measurement of FBG demodulation system in image sensor,a weak sig-
nal measurement method based on non apodized FBG is proposed. A non apodized FBG reflection spectrum approxi-
mation model was established , and the method of logarithmic amplification was used to improve the sidelobe of non ap-
odized grating, the spectral was demodulated in a wide range of grating spectrum and the demodulation algorithm was
given. Based on the Monte Carlo method , the non apodization grating was measured and simulated ,and the experimen-
tal system was built to compare the measurement of the non apodization grating and the wide spectrum Gauss grat-
ing. The results show that the measurement method of weak signal based on non apodized FBG can effectively improve
the accuracy of wavelength measurement. By correlation demodulation ,the measurement accuracy can reach 2 times of
wide spectrum grating.
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Fig. 1 The reflected light vector with shorter wavelength
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Fig. 2 The last layer of reflection grating to the incident point
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Fig. 3 The phase of the farthest grating reflected wave

0.35

03}

0.25

0.2}

0.15

0.1

0.05

—?000 —8.00 —6‘00 —4‘00 —2;)0 (; 2(.)0 4(‘)0 6(.)0 860 1000
Bl 4 s BE RO
Fig. 4 The change oflight intensity with the vary of wavelength
S 6 SZAEA A BT AR DT BEGHI Y 52 563
EIE o AEVIBE G SR A & 55 A0 24 T 55



Bt 5 44 No.7 2018 s

JOME S o TRV Y fEe M RO R 55 (E
A EIFEAE Y 175, 100 BORBE R 55 e (i m] 3k
AR 1720 PRI AR DD BE A S 3 5 5 2
FIRPROBOR , AT R 5535 TR LU (L, SE BN 215
FBGIN, GE5F AT 5 LRI A ROR , S il i
R

x107

2.0
1.8
1.6
14

% 12

3 1.0

T 08
0.6

0.4
02t

1(5)30.4 1530.6 1530.8 1531.0 1531.2 1531.4 1531.6

Pk /nm
El5  SMERE NHERDEM g

Fig. 5 Spectra of non apodization gratings at linear scale
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Fig. 6 Spectra of non apodized grating at logarithmic scale
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Fig. 7 Logarithmic reflection spectrum measured with wide grating
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Fig. 8 Improving the resolution of wide grating reflection

spectrum by spline interpolation
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spectrum signal by spline interpolation
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Fig. 10 Flow chart of simulation program
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Fig. 11 Calculation results of standard deviation of wavelength
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Fig. 13 Reflection spectrum after logarithmic amplification
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