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Abstract

This work proposes an integrated FBG sensing pedagogical experiment to bridge the gap between
verification-based training and real-world applications in current curricula. The three-stage exper-
iment encompasses fundamental FBG spectral analysis, temperature sensing implementation, ap-
plied fire detection in tunnel environments. By synergizing photonic principles with computational
methods, this progressive framework fosters active learning while developing critical competen-
cies in optical sensing systems.
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Figure 1. Bragg grating structure and reflection/transmission characteristics
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Figure 2. Operational flowchart for FBG sensing integrated pedagogical experiment
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Figure 3. Reflectance spectral characteristics measurement system

B 3. REDLEFHENERS

3.2. LSRR SIIE

AFRATSLIG K H BN E LM OB AR SR LR R, A3 RGO R AR R,
0 i 2 B K o IS TIAAD S B0 A1 SR O IR 5 TN £ 22 A

KR RGIE 4 Fron, B EAHUEAE, RO S LEIRED, Steutt. Hdh, EIEa Ak
SEHERSERE I AL EE IR, W OROC AT IR AR A HE R I o R AL (B A RO R A IR A =], RLE-RI06)
RGOS BAS M A2 AT I & . CROEEHUM B E AR iR & b, EHRIEGRE, M 20C
THG, BHZE 60CoHIE, Binlh 5C, WE—XhOi, EEEMNREFE 5 e, SfHRERER
FRHEAT IR AT HEE M OB SR EE A I R RN ] 5 i

Figure 4. Temperature sensing and measurement experimental setup schematic diagram
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Figure 5. Temperature characteristics of fiber bragg grating
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Figure 6. Simulation-Based experimental system for fire monitoring in scaled-down tunnels
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Figure 8. Temperature distribution curves at monitoring points under different ignition

locations after 40 seconds of tunnel ignition
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