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Employees

250–300

Production capacities per month
200.000 Fiber optic terminations 
2.000 Industrially packaged FBG sensors

Revenues

20–25M €

Customers worldwide per year

200
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S Y L E X  - I N T R O D U C T I O N

Fiber optics – technological DNA of the company

▲ Contract Manufacturing & custom design services

▲ Family-owned, located in Slovakia, EU

▲ 28 years on the market
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F B G  S E N S I N G
C H A L L E N G E S  AT
R E A L  L I F E  
A P P L I C AT I O N S
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E n e r g y  a n d  I n d u s t r y  a u t o m a t i o n s

C H A L L E N G E :
• F u l l y  d i e l e c t r i c  c o n s t r u c t i o n  e m b e d d e d  

w i t h i n  a  c o m p o s i t e
• G l u e - a b l e  t o  t h e  s u r f a c e

R E S P O N S E :
• D S P - 0 1 D i e l e c t r i c  S t r a i n  P a t c h
• D T P - 0 2 D i e l e c t r i c  T e m p e r a t u r e  P a t c h
• H S - 0 1 H u m i d i t y  ( m o i s t u r e )  s e n s o r
• P - 0 5  P r e s s u r e  s e n s o r
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S t r a i n  a n a l y s i s  

C H A L L E N G E :
• 3 - d i r e c t i o n  m e a s u r e m e n t
• S u r f a c e - m o u n t a b l e  o r  s p o t - w e l d
• C h a i n a b l e  c o n s t r u c t i o n
• T e m p e r a t u r e  c o m p e n s a t e d

R E S P O N S E :
• S M R - T S u r f a c e  m o u n t a b l e  r o s e t t e
• S W R - T S p o t - w e l d  r o s e t t e
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G e o t e c h n i c s  a n d  S o i l  m e c h a n i c s

C H A L L E N G E :
• S o i l  c o n d i t i o n s  m o n i t o r i n g
• E m b e d d a b l e  s e n s o r s
• C h a i n a b l e  c o n s t r u c t i o n

R E S P O N S E :
• E P C - 0 1 E a r t h  P r e s s u r e  c e l l
• A L C - 0 1 A n c h o r  L o a d  c e l l
• M S A - 0 1 M u l t i - s t r a i n  a r r a y  f o r  b o r e h o l e s
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O f f - s h o r e  &  M a r i n e

C H A L L E N G E :
• C o r r o s i o n  e n v i r o n m e n t  
• W a t e r - t i g h t  d e s i g n  f o r  s u b m e r s i b l e  e v e n t s
• H i g h - g r a d e  a l l o y  m a t e r i a l s

R E S P O N S E :
• M a r i n e  S C - 0 1
• M a r i n e M S - 0 3
• M a r i n e T P - 0 3
• H S S - 0 1 H u l l  S t r e s s  s e n s o r
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M a r i n e  s u r v e y

C H A L L E N G E :
• W a t e r - t i g h t  d e s i g n
• S p e c i a l  g r a d e  s t e e l  m a t e r i a l s
• T o w  f o r c e s  a l o n g  t h e  a r r a y

R E S P O N S E :
• M a r i n e  T e m p e r a t u r e  &  P r e s s u r e  a r r a y
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S u b - s e a  o b j e c t s  

C H A L L E N G E :
• C o r r o s i o n  
• W a t e r - t i g h t  d e s i g n
• S p e c i a l  g r a d e  s t e e l  m a t e r i a l s

R E S P O N S E :
• M a r i n e  P i p e - B e l t
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G l a c i e r  m o n i t o r i n g  

C H A L L E N G E :
• L o w  p r o f i l e ,  e m b e d d a b l e
• M u l t i p l e  m e a s u r e m e n t  g a u g e s
• A r r a y e d  c o n f i g u r a t i o n

R E S P O N S E :
• M S A - 0 1 M u l t i - s t r a i n  a r r a y  f o r  b o r e h o l e s
• S C - 0 1  L o n g  g a u g e  s t r a i n  &  t e m p .  s e n s o r
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M e a s u r e m e n t s  i n  c o n c r e t e

C H A L L E N G E :
• C o n c r e t e - e m b e d d a b l e  d e s i g n
• C h a i n a b l e  c o n f i g u r a t i o n

R E S P O N S E :
• S B - 0 1 S i s t e r - b a r
• E S - 0 3 E m b e d d a b l e  s t r a i n  s e n s o r
• T P - 0 3  E m b e d d a b l e  t e m p e r a t u r e  s e n s o r
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H i g h  r i s e  b u i l d i n g s  

C H A L L E N G E :
• T i l t i n g  &  v i b r a t i o n s

R E S P O N S E :
• S A A - 0 x A c c e l e r o m e t e r s
• S A T - 0 1 T i l t  m e t e r
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H i g h  s h o c k  s e n s o r s  

C H A L L E N G E :
• H u n d r e d s  o r  t h o u s a n d s  o f  G  s h o c k s
• W a t e r - t i g h t  d e s i g n
• L i g h t - w e i g h t

R E S P O N S E :
• H D S S H i g h - s h o c k  d y n a m i c  s t r a i n  s e n s o r
• H D A C H i g h - s h o c k  d y n a m i c  a c c e l e r o m e t e r
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P i p e l i n e  m o n i t o r i n g

C H A L L E N G E :
• P o t e n t i a l l y  e x p l o s i v e  a r e a
• N o n - i n v a s i v e  m o u n t i n g  o f  s e n s o r s
• A r r a y e d  c o n f i g u r a t i o n

R E S P O N S E :
• S W A - 0 1 S p o t - w e l d  s e n s o r  &  R o s e t t e
• D S P - 0 1 D i e l e c t r i c  S t r a i n  P a t c h
• D T P - 0 2 D i e l e c t r i c  T e m p e r a t u r e  P a t c h
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T u n n e l  m o n i t o r i n g
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S e w e r  m o n i t o r i n g

C H A L L E N G E :
• Q u i c k  i n s t a l l a t i o n
• C u r v a t u r e  a d a p t a t i o n
• E x p l o s i v e  a r e a

R E S P O N S E :
• S D S - 0 1 S e w e r  

d e f o r m a t i o n  s e n s o r
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D a m  m o n i t o r i n g
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S t e e l  a n d  c r u d e  p r o c e s s i n g  

C H A L L E N G E :
• V i b r a t i o n s
• H i g h  t e m p e r a t u r e s
• L o n g - t e r m  s t a b i l i t y

R E S P O N S E :
• H T A - 0 1 H i g h  t e m p e r a t u r e  s e n s o r  a r r a y
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B i g  S c i e n c e  

C H A L L E N G E :
• U l t r a  l o w  a n d  h i g h  t e m p e r a t u r e s
• S m a l l  f o r m  f a c t o r
• R a d i a t i o n  e n d u r a n c e
• S t r o n g  m a g n e t i c  f i e l d s

R E S P O N S E :
• C T P - 0 1 C r y o g e n i c  t e m p e r a t u r e  p r o b e
• P T S - 0 1 M i n i a t u r e  h i g h - s e n s i t i v i t y  h i g h  

t e m p e r a t u r e  p r o b e
• A C C - 0 x h i g h  t e m p e r a t u r e  a c c e l e r o m e t e r
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D y n a m i c s  &  v i b r a t i o n s  

C H A L L E N G E :
• V i b r a t i o n s
• H i g h  t e m p e r a t u r e s

R E S P O N S E :
• S A A - 0 x a c c e l e r o m e t e r s
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B r i d g e  m o n i t o r i n g
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B r i d g e  m o n i t o r i n g  

C H A L L E N G E :
• S t a t i c  +  D y n a m i c  a n a l y s i s
• Q u i c k  i n s t a l l a t i o n
• R e a l - t i m e  d a t a  i n t e r p r e t a t i o n

R E S P O N S E :
• S C - 0 1 L o n g  g a u g e  s t r a i n  s e n s o r
• D - 0 4  D i s p l a c e m e n t  s e n s o r
• T P - 0 3  T e m p e r a t u r e  s e n s o r
• S A A - 0 x A c c e l e r o m e t e r s
• S A T - 0 1 T i l t  m e t e r
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B r i d g e  m o n i t o r i n g  ( 2 )  
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B r i d g e  m o n i t o r i n g  ( 3 )  



25
www.sylex.sk

M A C H I N E  L E A R N I N G
F r o m  m e a s u r e d  d a t a  t o  
v a l u a b l e  i n f o r m a t i o n
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E x p e c t e d  O u t p u t s
▲ Identification of the abnormal state of the structure

▲ Localization of the problematic place of the structure

▲ Classification of the severity of the abnormal state

▲ Prediction of the degradation of mechanical properties of the structure

M o n i t o r i n g  w i t h  A I  a l g o r i t h m s

M a i n  o b j e c t i v e s

▲ Identification of damage/degradation of the bridge structure

▲ Decision support for bridge structure management
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M a n u a l  s t a t i s t i c s  v s  M a c h i n e  L e a r n i n g

Lessons learned (1month)
• B e h a v i o u r a l  m o d e l  o f  t h e  b r i d g e  

c r e a t e d  f r o m  t h e  m o n i t o r i n g  d a t a  
( w i t h o u t  t h e  n e e d  f o r  k n o w l e d g e  o f  
s t r u c t u r e )

• N e w  c o r r e l a t i o n s  a p p e a r e d
• A u t o m a t e d  p r o c e s s i n g  o f  l a r g e  

d a t a s e t  i n  r e a l - t i m e .
• R e c a l c u l a t i o n  o f  t h e  m o d e l  b a s e d  o n  

t h e  n e w  a n n o t a t e d  d a t a
• D e g r a d a t i o n  o f  e l a s t i c  p r o p e r t i e s  

d e t e c t e d

Machine learning  
Software package
• A p p l i c a b l e  t o  a l l  s t r u c t u r e s
• I n d e p e n d e n t  f r o m  s e n s o r  t y p e s  o r  

t e c h n o l o g y
• D a t a - d r i v e n  a p p r o a c h

ML Pr incip le
• L e a r n i n g  f r o m  d a t a  → M o d e l l i n g  →

N e w  d a t a  p r o c e s s i n g  → R e t r a i n i n g  
o f  t h e  m o d e l  → a n d  a g a i n
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C O N C L U S I O N S
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W H A T  W E  O F F E R

▲ Plug & Play sensing systems ready for quick installation

▲ Custom sensor design services

▲ Contract Manufacturing  / OEM production services

▲ AI / Machine learning data processing for your projects

▲ 14 years experience with FBG technology

▲ Strong quality management and high-volume production

▲ High standards of business ethics and social responsibility

C o n c l u s i o n s

P O T E N T I A L  W E  S E E

▲ Distributed sensing + FBG technology collaboration … 

complementarity in solutions for clients

▲ VW + FBG technology collaboration

▲ AI / Machine learning data processing for your projects: FBG 

or distributed sensing
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B I G  T H A N K S  T O  O U R  P A R T N E R S

▲ … and to many others whom we could not list here due to the limited space or for NDA reasons.

C O U R T E S Y :

▲ All photos and pictures used in this presentation were used with courtesy of the original sources mentioned in the alternative text 

behind each picture (due to the limited space per slide). All rights and credits are reserved for the respective owner(s).
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T h a n k  y o u

Peter Lowy
Sales Manager
plowy@sylex.sk

Place: XXX
Date: May 2023
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