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Distributed fiber optic sensors allow the measurement of structural parameters such as 
static/dynamic strain, temperature, pressure, and vibrations at thousands of locations along a single 
fiber cable. Deep neural network (DNN) algorithms were developed for rapid data processing and 
vibration event classification. The distributed fiber interrogator development includes:
❖ Brillouin optical time domain analysis (BOTDA).
❖ Phase-sensitive optical time domain reflectometry (phase-OTDR).
❖ Optical frequency domain reflectometry (OFDR).
❖ Single-mode–multi mode–single-mode (SMS) fiber acoustic sensor.

Sensing range = >100 km
Spatial resolution = <5 m
Measurable parameters: 
static strain, temperature

BOTDA
Sensing range = >10 km
Spatial resolution = <2 m
Measurable parameters: 
acoustics, dynamic strain

φ-OTDR/DAS

Sensing range = >100 m
Spatial resolution = <1 mm
Measurable parameters: 
static strain, temperature

OFDR

Leak detection, third-party intrusion events, 
ground movements, pressure monitoring

Frequency range= 1 Hz 
to 1.2 MHz
Resolution= <1 to 2 Hz
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Field Test 1: Underground product 
pipeline monitoring
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Field Test 2: Natural gas 
pipeline monitoring

OFDR: Pipeline hoop strain measurement

Fiber distance (m)

Phase-OTDR: third-party intrusion 
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▪ Multi-parameter 
monitoring  capability

▪ Deep neural network 
assisted sensor system

▪ High accuracy and 
reliability

Advantages
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