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1.Introduction

A simple and efficient method of interro-
gating Fiber Bragg Grating (FBG) sensor signals is
proposed here using Single mode-Multimode-Single
mode (SMS) fiber device and Optical Time Domain
Reflectometer (OTDR). Eventually the sensor signals
are analyzed for dual parameter measurement of
temperature and strain. The SMS fiber device ex-
plored the multimode interference (MMI) which oc-
curs along the length of multimode fiber (MMF) [1].
Alongside the FBG is a wavelength coded sensing
device which needs an interrogation system for es-
sential conversion of wavelength information en-
coded in optical power [2]. Hence combined sensing
outputs from the FBG and SMS signals are moni-
tored using OTDR. The obtained results of strain and
temperature measurements from this proposed
scheme perform better and enhanced sensitivity with
respect to existing method [3].

2. Experimental Details

The SMS fiber structure is fabricated using
a commercial fusion splicer (Fujikura- 60S) by
splicing a multimode fiber (50/125 um) section be-
tween two single mode fibers (9/125 pm). The
OTDR (JDSU MTS 8000 series) with an operational
wavelength 1545 nm is used to detect the event in-
duced by the temperature changes on the FBG. The
OTDR measures the attenuation of reflected light or
return loss and the location from where the light is
being reflected within 5 km range of optical fiber
network with resolution of 0.001 dB. Here, we have
investigated the attenuation loss of an FBG of central
wavelength 1545 nm using SMS fiber with the help
of OTDR. The power loss is measured with variation
of temperature and strain separately and also for the
variation of temperature at discreet constant load
(100 to 500 gms with an increment of 100 gms) in
the range of 25°C to 100°C. As the FBG peak follows
the linear slope region of SMS, it is expected that the
response of OTDR also to be linear which is con-
firmed from the obtained results, that showing good
linearity with adjustable R? =0.98. Our scheme of
interrogation is expected to be robust, cheap and
more efficient for simultaneous measurement of
temperature and strain with good sensitivity.
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3. Conclusions

1. As the FBG peak follows the linear
slope region of SMS, it is expected that the response
of the OTDR also to be linear which is confirmed
from the obtained results, that showing good linearity
with adjustable R>=0.98

2. The obtained results of strain & temper-
ature measurements from this proposed scheme per-
form better and enhanced sensitivity with respect to
existing method
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