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Project ”FieldLab- The testbed and capability 
creation for Industry 4.0”
• Industry 4.0 machines available
• 5-axis machining center

• Track Mounted 6-axis Industrial Robot 

• Large scale enabled 3D printing platform

• Industrial automated welding operations

• Mobile robot fleet

• ”Nuusku” mobile robot
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Flab – FIWARE –  5G : I4.0 testbed : IoT/ Data/ AI/ Data models

O b je c t iv e :

F la b  is  te s tb e d  for  loc a l S M E  c om p a n ie s , for  IoT /D a ta  u t iliz a t ion / A I  t r ia ls / P O C :s

G iv e  id e a s  for  S M E  c om p a n ie s  w h a t  a r e  n e w  p os s ib ilit ie s  w ith  d a ta  u t iliz a t ion  b y  
d e m on s tr a t in g  p r a c t ic a l S M E  le v e l u s e  c a s e s

P r a c t ic a l/r e a lis t ic  e x a m p le  c a s e s /e n v ir on m e n t  for  e d u c a t ion  (T A M K  c ou r s e s )

E x p e r ie n c e  of  d a ta  m od e ls  a n d  th e ir  u s a g e

D e v e lop in g  a n d  v e r ify  IT -e n v ir on m e n t  (T IT E  c lou d ) for  IoT / D a ta / A I  s y s te m  

  



W h y  F IW A R E  ?

- a ll a v a ila b le  IoT /A I  s y s te m  b loc k s  a v a ila b le
- c on fig u r a b le  for  d if fe r e n t  k in d  of  s e tu p s , s c a la b le
- a v a ila b le  A P I :s  for  O P C /U A , M Q T T , R e s t-A P I
- s u p p or t  for  d if fe r e n t  D B :s  lik e  M on g o/C r a te  e tc . 
-  O p e n  S ou r c e  (f r e e )
- c ou ld  b e  r u n  in  d oc k e r
- f r e e  s u p p or t  or g a n iz a t ion
- e a s y  to  r e p lic a te /c lon e

L 2L
- tu tor ia l e x a m p le s  m os t ly  w or k in g  a s  th e y  a r e , im p le m e n t in g  ow n  fe a tu r e s  
re q u ire d  s tu d ie s /w or k
- h u m a n  s u p p or t  a v a ila b le  fr om  F iw a r e  or g
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TAMK FieldLab 
FIWARE platform
Block diagram
-  IoT  a g e n ts
 -  O P C /U A
 - M Q T T
- M on g oD B  – s n a p s h ot  d a ta  +
  d a ta  m od e ls
 
-  C r a te D B  – t im e  s e r ie s  d a ta

- O r ion  A P I for  c on te x t  b r ok e r   for
  M on g oD B

- Q u a n tu m L e a p  A P I for  C r a te D B  
 
    



TAMK FieldLab
Data model fieldlabCamelCase.yaml createEntities.py



TAMK FieldLab
Data model example: 
OMRON -LD90



TAMK FieldLab - Data model visualization UI 
Flab digital Twin

Mobile Robot 1. Omron LD90

TAMK, Field lab F0-29

Sound level meter, SP22

Mobile Robot 1. Omron LD90



N e x t  s te p s  

-  w or k in g  p r oty p e  v e r s ion  of  U I
 M e a s u r e d  D a ta
  -  t r a d it ion a l t im e  s e r ie s
  -  2D  – om r on  m ob ile  r ob ot
  -  3D  – p r in t in g  h e a d  p os it ion
 D a ta  m od e ls
  p r oty p e  v e r s ion s  of  d e v ic e  d a ta m od e l’s
  U s a b ility  fe e d b a c k

- t im e  s y n c h r on iz e d  im a g e /v id e o d a ta  for  v is u a liz a t ion  of  p r oc e s s
(im a g e s  a r e  e q u a l d a ta  a s  t im e  s e r ie s  m e a s u r e m e n ts  in  F IW A R E /G r a te )

> V is u a l a n a ly s is  > Im a g e  d a ta  for  A I/M L  to  c r e a te  q u a lity  loop  c on tr ol   
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N e x t  s te p s  

-  T A M K  u s e  c a s e ’s
 -  3D  / la r g e  s c a le  A b b  p r in te r
 -  A b b / W A A M
 - C ob ot  -  m ob ile  r ob ot  (O m r on )/ Y a s k a w a
 - 5-a x is  m a c h in in g  c e n te r  -  D G  M or i  
-  u s e  c a s e ’s  f r om  S M E
 - u n d e r  p roje c ts  (  D a ta te h d a s  )

-  d a ta  u t iliz a t ion  w ith  a u tom a tic  tools  / A I  / M L  / e tc .
 > 1. n on  R e a lt im e  fe e d b a c k  loop  for  im p r ov e  fu n c t ion a lity  
  > 2. R e a lt im e  c on tr ol loop  – f in a l g oa l

- te c h n ic a l c r os s  fu n c t ion  t r ia ls  (d a ta  a n d  d a ta  m od e ls ) w ith  oth e r  s ite s
  -  p r oje c t  a c t iv it ie s
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Q u e s t ion s  ?
C om m e n ts  ?
T h a n k s  !

Flab – FIWARE –  5G : I4.0 testbed : IoT/ Data/ AI/ Data models

https://sites.tuni.fi/fieldlab-en/

kari.naakka@tuni.fi

+358 40 7294269

https://sites.tuni.fi/fieldlab-en/
https://sites.tuni.fi/fieldlab-en/
https://sites.tuni.fi/fieldlab-en/
mailto:simo.hakkinen@tuni.fi


How to collaborate with us?

• Two ongoing projects
• DataFactory

• Manufacturing data from FieldLab using FIWARE, demostrations and pilots
• We will be more than happy to discuss with companies regarding use case and demonstration

definitions
• Forthcoming Open Lab day and demo event

• FairDatAct
• Multidiscplinary project (health, construction, manufacturing and business) considering also

data managament, ethical and business value cases from data
• Skills and education for data and AI
• Company input for use cases, interviews, surveys, information sharing

• Participation is free for the companies

• We are also open for research collaboration



Next steps

• Project topics in prep on waiting 
for funding decision

• Data sharing
• Traceability
• Digital twins for manufacturing
• Data and AI for circular economy 

and CO2 emission reduction
• Simulations and optimization of 

different manufacturing processes

• Collaboration possibilities 
depend on the topic



Contact

• Katri Salminen
• katri.salminen@tuni.fi
• +358406824741

mailto:katri.salminen@tuni.fi
mailto:katri.salminen@tuni.fi


O b je c t iv e :

C r e a te
 s im p le  
 fa s t
  t r ia l U s e  c a s e  
  w ith  

  F IW A R E
   D a ta  m od e ls   
  5G
   R ob ot
   E n v ir on m e n t  s e n s in g
   C a m e r a
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Flab – FIWARE – 5G - mobile environment sensing trial

P r iv a te  5G  n e tw or k : N ok ia
5G  m od e m :  M C 8 0 1A
R ob ot :   O M R O N  L D 9 0
d B  :   W öh le r  S P 22
C O 2/T V O C :  S G P 30
P a r t ic le  s e n s or   S P S 30
C a m e r a :  M ile s ig h t  P R O  P T Z

F IW A R E  
 O R IO N , 
 M O N G O  D B , 
 G r a te  D B , 
 M Q T T  b rok e r , 
 O P C  U A  s e r v e r
 D a ta  m od e ls  for  
  d e v ic e s  
  m e a s u r e m e n ts



Original scan map from Omron LIDAR

G oa ls

Flab – FIWARE – 5G - mobile environment sensing trial
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Flab – FIWARE – 5G - mobile environment sensing trial



Fiware org support

AI/ML UseCase 
from local SME

Data 
analysis 

tools

TAMK/ TiTE 
cloud/ 
FieldLab/ 
data souces

Data Space
Host, ZZX 

University of xx, 
School of 
yyy Engineering
DIH /

AI/ML UseCase 
from local SME

Data 
analysis 

tools

Data modesl
Signal / devices (A+B)

Data modesl
Signal / devices (B)

Data modesl
Signal / devices (A)

Fiware/dataspace/datamodel/3D-robot manufacturing and post processing use case   
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