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Abstract: This paper presents an edge filtering technique based interrogator for fiber Bragg grating sensors with
microbend attenuation compensation system for in-situ nitrate detection in goundwater. The interrogator uses
reference fiber along with the fiber in which the grating is inscribed to mitigate the effect of microbend

attenuation in determining the Bragg wavelength of the sensor.

1. INTRODUCTION

Since the output of a Bragg grating sensor is
present in the wavelength domain it requires
sophisticated circuits to measure wavelength shift.
A few approaches were developed to solve this
problem [1]. One way of interrogating a Bragg
grating sensor is to use a tunable filter. One example
is the Fabry—Perot interferometer with a cavity
length controlled by a piezoelectric actuator.
Although this approach has a good resolution and is
independent of light intensity variations, it is
relatively slow and expensive. Chirped fiber Bragg
grating (CFBG) can also be used as the wavelength-
sensitive component [2]. A chirped Bragg grating
can be used as a device that converts wavelength
into delay. For example, a typical grating of 10 cm
in length corresponds to a maximum delay of 1 ns.
By measuring this delay, we can find the
wavelength of light corresponding to the delay. Very
fast electronic circuitry is required for resolving this
delay and it proves to be very expensive. The use of
an edge filter is an inexpensive way of measuring
Bragg wavelength shift but the accuracy is impaired
by microbend losses that occur in the fiber
connecting the Fiber Bragg Grating Interrogator to
the Fiber Bragg Grating. This paper presents the
technique to circumvent this problem.

2. EXPERIMENT & RESULTS
The errors induced due to intensity fluctuations
because of microbending are reduced by employing
corrections based on the intensity modulation in the
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LSRRI Figure 1. Block Diagram of Fiber Optic Interrogator
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reference fiber. The block diagram of the
experimental arrangement is shown below

As shown in the Figure the Fiber Optic Receiver
converts the light intensity from the optical fiber
fixed at the SMA connector into an electrical signal.
This signal is then amplified and given to filter
circuit which conditions the signal to be input to the
ADC. The Analog to digital converter converts the
analog signal into digital which is given to the
microcontroller to be analyzed. The experimental
results demonstrate increased precision in the nitrate
detection using this technique.
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Compact, rugged and low cost Fiber Bragg
Grating Interrogators can be designed using this
technique.
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