$ld g Slidios pole o)l

Wiy 5ol g (e (eSS DMz ol

S5 650k b o Jobigpam! 639 pad (2 lod g S

S plies 5 S 2SI — Sigied oyl owlid I8 asl oLl

W‘S)A&w|w)‘|—

Lol y ylotiw!/ sliwl

RN EE o ;50

1749 ol e



0dS>

US>

Jood i Lo 280 s @y b jgu i (29,05 o0 (5558 e Lo 5 i sl (e 5l Lo B0 5] i

S il osls pl_aisl sgs a1y gl ohg oSSl ¢y 430 o5 Sl op)ls (s Conw Lyl S
Sl et 5l ool | a8 ol jgmins 05 oL (698 yod (plod Slojgunin (IS ]y loygmin (nl (502
(S35 red 2bod oyt Sl Bl 6l 0 o0 655 oIl ) Lae (Sles ()95 )18, 2 oad Sl
o i b b jlogls Vb (Seul ey caye &S 0g Jbgngn! il esliin i ow Lo sla > ol 51 (S5
Wlos )5 ey (§ )l J928 (5mans U985 b Lo (6 T3k 50557 «8)5 650k JlSS alaw Iy 4 5 ($59leiSS
) 255 0 ,Shee cdo wilaalys 3,5 6250k p (e S Lo it 5l (65 000 b (Sglite slapta s 0)9 5ol
53k (535955 51 (555 b oo (sl e i Lo gnFie 5 (6595 pd (Sl e i (o ] 50 200 2l
969 b led Glajgmninn G (b Bodd (o gl (ol jo slesile e ) cnl 5l g 009 0 (2 355
JPbononl 3145 )8 rd (2led jomminw S sbiie (39,5 slml 85 650k 2 (e S plwlis
9105 5lad le and bz sled Vo (sl Rsoft 158l 055 b 55 0 0 000 S L > Gol381 g
az 0 AY I =YY olo o3l (gl oo JSis slaoge ol jod @ 0 e o5 5 (S (gools oSSk o g5l as
Al 0 pdy o0 Dyge (Gile A g 0l B)ly cmas ASS 4 HS e 0old oL el oals LS ol F sl
by 5l e 3ol anl d all g (o5l ooly (sl g 0o >l b AlexNet aS—i 5 1o 65IL g5 3n cmac
Jy B35 S0l p (e omas aSs (g8 co | 00l ooliiw | Ll ST ARLS ol jad a5 gl cmsg anliy
33 0 S5 sl 1 ool al b elasos (sles (nads camgn o5 3,5 i 5 il S 5] snir £
slade sl b aoes slod redd ar ad 3350 00 (b i Zoles )3 100 5 (00 5558 yd Slaoge
Gy i 4y Drglie oS5 b 5T e idghy S i se S Ty Ceass <[ FAVYAAY Slayyo 5eSilio
Gyl cge o )58 o @I L g gyl p 5 glapin s @I L L 0w (5y8 b oled

.oo)f L;)y)....s 6L®)9M w.a..f

rsoals ey

Sl 9o dbod qmae aSl dooge (B85 (6 SOl (Jgibgpgnl (g rud jgmiin



Abstract

Abstract

More than 50 years have passed since the introduction of the optical fiber sensors. These sensors
have become very popular due to their low price, good accuracy, working properly in harsh
environmental conditions, and so on. Sensing Temperatur is one of the most widely used for optical
fiber sensors. Sensors that measure temperature using light transformations. In order to increase
the sensitivity of optical fiber temperature sensors is to use isopropanol, which has a high thermo-
optical coefficient. On the other hand, recent advancements in technology due to the evolution of
deep learning, it has undergone many changes in the field of machine learning and artificial
intelligence. Today, different systems have been able to increase their performance accuracy by
using pattern recognition based on deep learning. Meanwhile, in fiber optic sensors and especially
optical fiber temperature sensors, they have not benefited from deep learning technology and have
lagged behind for years. In this research, an attempt has been made to create a bridge between
optical fiber temperature sensors and pattern recognition based on deep learning. For this purpose,
an optical fiber temperature sensor that uses isopropanol to increase sensitivity was simulated by
Rsoft software for 106 different temperatures. To clarify, a complete database of different light
propagations with every optical mode is created for the temperature range of -73 to 82 ° C. The
database is used for the optimization of a neural network. In addition, the neural network is designed
based on AlexNet using Python programming language with Keras-library. Deep Learning can be
considered as a new way of calibration that can estimate the temperature changes using the mode
patterns formed in optical fibers. Finally, the designed system succeeds in estimating the
temperature with a mean square error of 0.006817987. It can be said that the current research has
a different look at optical fiber temperature sensors, which tries to improve the quality of optical
fiber sensors by upgrading the software systems and not just by upgrading hardware.

Key Words: Sensors, Optical Fiber, Isopropanol, Deep Learning, Mods, Neural Network,
Temperature, Thermo-Optic
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