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Abstract: To achieve continuous interrogation of fiber Bragg grating (FBG) based on arrayed waveguide grating (AWG) , a method of
joint interrogation using two AWGs is proposed. The insertion of the spectrum of the corresponding channel of another AWG in the
middle of the spectra of two adjacent channels of one AWG, forming the minimum spectral period. Each measurement selected the two
channels with the strongest light intensity from the three channels, and used the relative light intensity interrogation algorithm to
accurately measure the FBG center wavelength based on its wavelength-power relationship. The experimental platform was built by using
two 100 GHz AWGs, and the interrogation of the temperature sensors was investigated. The experimental results show that the continuous
and accurate interrogation of FBG is achieved within the 0. 8 nm minimum dynamic range period of the system, and the interrogation
linearity of the system reaches 0.999 1 and the wavelength accuracy reaches +4 pm. The C-band range can be divided into multiple
wavelength cycles by mathematically analyzing the data and experimental results, and the system can achieve continuous interrogation of
a single FBG in the C-band 40 nm full-cycle range. The method not only realizes continuous interrogation of FBG based on AWG in the

C-band range, which makes it possible to continuously sense the external physical quantity changes using FBG and improves the
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practicality of the system. Moreover, the method can accurately interrogate the wavelength information, which provides reference

information for the realization of continuous and accurate interrogation of FBG and is conducive to the further expansion of the application

field of FBG.

Keywords : fiber Bragg grating; continuous interrogation; dual arrayed waveguide gratings; relative light intensity demodulation
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Fig. 1  Composition diagram of AWG
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Fig. 2 Schematic diagram of AWG interrogation system
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Fig.3 Schematic diagram of AWG wavelength interrogation

AWG 538 38 % OGRS OE IR IR FBG 5% .
AWG B IE E 51 =4 MR FAE EAHE 1S T Bl 1 AR 4) |
B+ 1R RR N

Po=(1=L) [ L(A) * Rypo(A) - Ty ) dA

(3)
P, =(1 _Li+1)J’xls(/\) * Rppe(A) = Type(i + 1,
A)da (4)

X PP, B AWG JEIE i+ 1R DGR
L AL, Ay 598 AWG i ¢ Al i+ 1 B0 A 1 78 [l —
A AWG AR TR R Ge T, AT A A 45 38 38 1Y 5 08 R
MRV L, =L, =L ; IL(A) OCERRGHE, alA N2
Wi, MR (D) M2) A, P, M P, FEH A Ay
HIE

M4 FBG A2 B SR A8 b5 me B 4 23 A7 8
HIAER, RECP, M P, KA BRI B WA 8
BB AR , AR Al A X 5 At 9 3, T 3 3 5 b X B S
FBG Hul Il KA R LR

_8(In2)AA

m(P“”) _ _4(n2) (AL, = AD)
P, ) AN+ AN

A)‘iz +AA 2Fllz(;

(5)
NP, AN = AAL,, = AX, 5 AWG AR5 3 1 I, 75 18
R,

AN AWG S JHBCRINIE 4 PR, RSk 20K A
SBPEIE Ch(i) \Ch(i+ 1) RAFEME—4 FBG A KA
o, AL 2T AR R 5 15 A R BRAE U B FBG LI
KRR & HRERR T 7E Wl E A PR N . T AWG
JETE R B BIR ], 76 5% T 3 O Y DX, BESR I 2]
R AR08 368 T By ik /0N, 2 T 1 R ), 5 B i R
W, PR S F Z2 XA AT AWG 38 38 43 51 %5 Y FBG



- 162 - LSRR R e o

536 %

FEIN  TEREIT 4% AWG T8 I8 PO P BT X s 2 A7 7
ZAE X, LTI FBG 75 AWG 22615 il 9 119 3% 25

i J

i+1

ﬁ&/ﬂln '
K4 5 AWG ff R

Fig. 4 Illustration of single AWG interrogation effect
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Fig. 6 Schematic diagram of dual AWGs interrogation system
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