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Fig. 1. Structural diagram of AWG.
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Fig. 2. FBG wavelength interrogation system based on
AWG.
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Fig. 3. Wavelength interrogation principle of edge filtering
method using AWG.
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Fig. 4. Wavelength interrogation principle of relative light
intensity method using AWG.
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Table 1.  Research progress of FBG wavelength interrogation system based on AWG.
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Table 2.  Advantages and disadvantages of different substrates and their main application scenarios.
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Fig. 5. Dependence of interrogation function on the 3 dB
bandwidth of AWG (Wj 45).4.
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Fig. 6. Implementation architecture of AWG-based FBGI
based on vernier effect and time-division multiplexing tech-

nology ™.
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Fig. 7. Realization of high-precision wavelength interroga-
tion based on vernier effect and time-division multiplexing

technology!53l.
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Fig. 8. FBG wavelength interrogation system with modi-
fied input waveguide: (a) Schematic of the AWG-based in-
terrogator; (b) design of AWG inputsl®!l.
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Fig. 9. Modified AWG passbands, where only channels 4-8
are shown: (a) Simulated wavelength response; (b) meas-

ured wavelength responsel!l.
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# 3 T AWG ST HRIRE AR MBI R HE
Table 3.  Performance comparisons of FBGIs based on AWG-PIC technology with different substrates.
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Fig. 10. An illustration of the AWG chip used for FBG

sensor interrogation!s7.
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Fig. 11. (a) Hybrid voltage sensor; (b) current sensor em-
ploying a voltage sensor and a current transformer; (c) mag-

netostrictive current sensor!7.
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Fig. 12. MRI monitoring system/!.
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Fig. 13. A schematic diagram for experimental set-up!™.
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Fig. 14. Experimental setup for evaluating the FBG micro-
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Abstract

The photonic integrated interrogation technology based on array waveguide grating is a hot but difficult
research area in the silicon optical field. Compared with traditional interrogation methods, the photonic
integration interrogation technology based on an array waveguide grating has obvious advantages in high-speed
and high-precision demodulation of fiber Bragg gratings due to its high demodulation accuracy, fast
demodulation speed, and small package size. In recent years, with the development of photonic integration
technology, various research institutions and relevant organizations have conducted extensive and in-depth
research and optimization on the photonic integration interrogation method of array waveguide gratings. In this
paper we introduce the working principle of array waveguide grating and the principle of fiber Bragg grating
wavelength interrogation based on array waveguide grating, the important progress of fiber Bragg grating
interrogator based on array waveguide grating in both material system and system performance, and summarize
the typical applications in interrogator based on array waveguide grating. The future development of fiber
Bragg grating demodulation system is proposed from three aspects: new materials, system integration, and
scale-up, which provides a reference for the research and development of photonic integrated interrogation
technology based on array waveguide grating.

Keywords: fiber Bragg gratings, wavelength demodulation, arrayed waveguide grating, photonic integrated
circuit
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