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After the advent of optical fibers and cheap respective parts, using fiber optic sensors flourished. Bending is 
one of the significant parameters by measuring which, using optical fiber sensors, mechanical system mode 
can be set. Advantages of the fiber optic sensors, especially fiber Bragg grating sensors, that are free from 
many of resistive sensor problems, attracted researchers to focus on bending sensors based on optical fibers. 
However, uncertainty is still a major challenge for developing such sensors. In this article, one fiber optic 
bending sensor is simulated attempting to increase accuracy. First, bending in fiber Bragg grating is 
simulated, observing characteristic changes of reflection and transmission in TE and TM modes according to 
bending. Then, the number of resonance peaks and related distance, in TE and TM modes, is employed to 
determine the radius of curvature. This method in comparison to previous methods based on the return 
wavelength measurement, is more accurate, because the number of resonance peak and related distance 
changes versus bending changes is more than those of return wavelength changes.�
 

Index Terms: Fiber Bragg grating sensore, Bending sensor, Bragg condition, Coupling. 
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Fig. (10): The reflection spectrum curve of the curved fiber 
Bragg grating with the curvature radius of 200 micrometers 

with the TM polarization of the input and output ports 
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Fig. (13): The transmission spectrum curve of the curved fiber 
Bragg grating with the curvature radius of 200 micrometers 

with the TE polarization of the input and output ports�
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Fig. (14): The curve of distance changes between the resonance 
peaks per the curvature radius changes in the reflection 

spectrum curve of the curved fiber Bragg grating in the TM 
mode�

��

�����c�V.$�W��c
�A5$Yc9$��c����Q�.$�q2C�	
 ��P2c�"7vv����c��vv��
$�c���(#

/LF��)�A5$Y9$��5���������W��
�	
�������57=v��)��•&$�1�/��������	

����)������)���V.$�W��
�A5$Y9$��
�
�/cLF�
$��������A��c&��5�c�����c�

�)��W��
��$+$�/��/4�5$�������57<=��/cLF�
$����(����/����u�c05�Q���c�����c��_

�)�J�.�)�/LF�P5$�Y2.��g�5$�	
���̂ �c)���cC�����/���������dc2)��c��&���c�

�)�J���&��



�+$�.$�	���������)�%��$������029�S$����	���������0)�A�I���2BTE/TM�JT�(��'bb 

b7 

 
"�d4
�=#8���V�) /LF�
$����D$�22\�����V.$�W��
�D$�22\���$+$�/���5�������

���029���Q�.$�q2C�	
��)�	
���2�I�S$����	�TM 
Fig. (15): The curve of changes in the number of resonance 
peaks per the curvature radius changes in the transmission 
spectrum curve of the curved fiber Bragg grating in the TM 

mode�
 

I%*%������4�1�3����5���@����9�F�,	(�3�TE��

���/�5�Q)�����V�)���	�������c)�����c�)�(%�c4�.$�q2C�	
��������c��
�c


��V.$�W��
�A5$Y9$ �P2�"7vv�����vv/LF�
$����(#��Z5�j0C��5�������

�	$�/.$�.
���-N$��)��&���
�5+��$�J
�
��
��

 
"�d4
�!#8�/LF�
$����D$�22\����V�)�D$�22\���$+$�/���5���������W��


��)�	
���2�I�S$����	����029�%�4�.$�q2C�	
���V.$TE��

Fig. (16): The curve of changes in the number of resonance 
peaks per the curvature radius changes in the reflection 

spectrum curve of the curved fiber Bragg grating in the TE 
mode�

 

�)���	�����/�5�Q)�����V������c)�����c�)�(��cQ�.$�qc2C�	
��������c��
�c


/LF�
$����(��V.$�W��
�A5$Y9$������c&��)�����-N$�Z5�j0C��5�������

�)�
�5+�
�
.��
��

 
"�d4
�<#8�D$�22\����V�) /LF�
$����D$�22\���$+$�/���5�����������V.$�W��


��)�	
���2�I�S$����	����029���Q�.$�q2C�	
TE 

Fig. (17): The curve of changes in the number of resonance 
peaks per the curvature radius changes in the transmission 
spectrum curve of the curved fiber Bragg grating in the TE 

mode�

��
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