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Learning
Objectives

Optical Fiber Sensors is intended to be a graduate level course that
introduces the different types of fiber-optic sensing technologies and
their applications in metrology, navigation, structural health monitoring
and healthcare.

Learning
Outcomes

At the end of the course, the learners are expected to do the following:
• To identify an appropriate fiber-optic sensing technique for a given

problem
• To understand the capabilities and performance limits of a given sensing

system
• To design the sensor system for a given application
• To analyze the performance parameters of a given sensor system

Contents of the
course
(With 
approximate 
break-up of hours) 

Motivation for fiber optic sensors - Review of wave propagation in optical fibers
– Optical receiver design - Noise in optical receivers (6L+2T)
Sensor metrics: dynamic range, accuracy, precision, resolution, cross-sensitivity
(2L)
Intensity modulated sensors: Typical system configurations - SNR improvement
through averaging, filtering and lock-in techniques - Evanescent wave sensing,
Gas sensing using Absorption Spectroscopy (7L+3T)
Interferometric sensors: Typical system configurations - phase stabilization
issues, coherence issues, rotation sensing using Sagnac interferometers,
Displacement/vibration sensing using Fabry-Perot resonators (7L+3T)
Polarimetric Sensors – Faraday Effect - Current sensors – Highly birefringent PM
fibers (2L+1T)
Wavelength modulated sensors: Fiber Bragg gratings - Principles and
characteristics - Interrogation techniques - Multiplexing FBG sensors – Structural
health monitoring applications - Long period gratings - Biochemical sensing
(9L+3T)
Distributed fiber optic sensors: OTDR concept - SNR vs bandwidth tradeoff -
dynamic range vs spatial resolution tradeoff - Distributed sensors based on
Raman, Brillouin and Rayleigh scattering (9L+2T)
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