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N O K I A N  T Y R E S  A T  A  G L A N C E
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N O K I A N  T Y R E S  D E V E L O P S  A N D  M A N U F A C T U R E S  P R E M I U M  
T I R E S  F O R  P E O P L E  W H O  V A L U E  S A F E T Y ,  S U S T A I N A B I L I T Y ,  
A N D  P R E D I C T A B I L I T Y

• #1 in premium tires in the Nordics 

• Clear strategy to reach EUR 2 billion net sales by 2027

• Solid balance sheet to facilitate strategy execution

• Listed on Nasdaq Helsinki
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F I N L A N D
Capacity expansion 
finalized in 2023

R O M A N I A
First tires in H2/2024, 
commercial production 
starts in 2025
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in H1/2024
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INTUITU
T i r e  M o u n t e d S e n s o r ( T M S )



TIRE PRESSURE

TIRE TEMPERATURE

I N T U I T U A V A I L A B L E  T O D A Y

WORKS OFFLINE

USER-DEFINABLE 
ALERTS



F R O M  T P M S  T O W A R D S  I N T E L L I G E N T  T I R E

Indirect TPMS Direct TPMS
Tire Mounted Sensor
(TMS)

Tire ADS

Typical features
Pressure change detection
using vehicle’s ABS sensors

Pressure and temperature
measurement

Tire ID, tire type, pressure, 
temperature, tread wear, load.

Tire ID, tire type, pressure, 
temperature, tread wear, load, 
aqua planning, slippage, pumping, 
forces, continuous road condition 
and friction measurement

Sensors Vehicle’s ABS
Pressure and temperature 
sensors

Accelometer or strain sensor, 
pressure and temperature 
sensors

Accelometer or strain sensor, 
pressure and temperature sensors

+/-

Simplicity for consumers. 
No additional sensors on 
tires/wheels. No absolute 
pressure value. Can be slow 
to detect pressure 
changes. Frequent false 
alarms possible. 

Faster and more accurate 
than Indirect TPMS. Absolute 
measurement for pressure 
and temperature

Enables more advanced use 
cases than TPMS. More 
complex and more expensive.

Enables more advanced use cases 
than TMS. More complex and more 
expensive. Requires energy 
harvesting solution to support 
continuous measurement.

Assembly N/A Valve, rim, or tire mount Tire mount Tire mount

Energy source N/A Battery Battery Energy harvesting

Communication
method

N/A
BLE, 315 MHz or 433 MHz 
radio. BLE typically made with
separate gateway HW.

Bluetooth Low Energy (BLE) Bluetooth Low Energy (BLE)

5



Confidential

KEY FINDINGS
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N H T  K E Y F I N D I N G S I N  L E V I T O I  P R O J E C T

Tire 
structure

Technology 
demonstration

Ground characteristics
recognition

Load measurement

Crossply tire Case 1: 
Seed drill tire

Not promising Not promising

Crossply tire Case 2: 
Forestry machine tire

Obstacles only Not promising

Radial tire Case 3: 
Truck tire

Promising results in road load
capasity recognition. Further
research is needed.

Not in scope

Radial tire Case 4: 
Tractor tire

Promising results in basic soil
recognition. Further research
is needed.

Very promising results in 
load measurement. 
Potential R&D project to 
follow.
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R a d i a l t i r e r e s e a r c h d i d p r o c e e d a s  p l a n n e d ,  c r o s s p l y t i r e r e s u l t s p o o r

NHT wi l l continue Levitoi  project unti l 31 . 12 .2025 in  order to 
f inal ize reseach on load measurement algoritm.
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C A S E  1 :  
S E E D D R I L L C R O S S P L Y T I R E



R E S U L T :  S E N S O R A T T A C H E D T O  C R O S S P L Y T I R E D O E S N O T

D E L I V E R P R O M I S I N G S I G N A L

• C r o s s p l y t i r e s t r u c t u r e i s  m u c h s t i f f e r

t h a n r a d i a l s t r u c t u r e .  T h i s m e a n s t h a t

d e f l e c t i o n s i n  c r o s s p l y t i r e a r e s m a l l e r

a n d  m a y a l s o d i f f e r i n  s h a p e f r o m r a d i a l

t i r e .

• M i s s i n g o f  t y p i c a l p h e n o m e n s s e e n i n  

s i g n a l i n  r a d i a l a r e p r o b a b l y b a s e d o n  t h i s

s t r u c t ur a l d i f f e r e n c e .

• S i m i l a r r e s u l t s w e r e o b t a i n e d f r o m

f o r e s t r y t i r e s .

• T h e s e r e s u l t s l e a d N H T  t o  f o c u s o n  r a d i a l

t i r e s .  

• F u r t h e r r e s e a r c h w a s m a d e  o n  o b s t a c l e

r e c o g n i t i o n .
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S i g n a l i s  d i f f e r e n t t o  r a d i a l t i r e C r o s s p l y s t r u c t u r e a s  c h a l l e n g e
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C A S E  2 :  
F O R E S T R Y M A C H I N E C R O S S  

P L Y T I R E



R E S U L T S :  S E N S O R I N  C R O S S P L Y T I R E S C A N R E C O G N I Z E

O B S T A B L E S

• In i t ia l data-analys is of  cross -p ly
t i res didn ’t reveal s imi lar easy-to-
f ind corre lat ion between t i re and 
ground as  rad ia l t i res

• More  in  depth analys is has
revealed somewhat promis ing
out l iers ( in  F inn ish :  oudokk i )  
which seem to corre late with
ground character ist ics
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F o r e s t r y t i r e t e s t i n g O b s t a c l e t e s t i n g



C O M P A R I S O N O F  S T D  I N C R E A S E

• There is  a  c lear increase in  the  intens ity of  the  STD increase with increas ing obstac le

s ize and increas ing ve loc ity
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The higher intensity
for the highest
velocity is visible as 
there are both more
increased STD 
windows but also
the values are
higher (difference to 
2nd highest is larger
than when
comparing window
number)

Foot off the 
throttle in drive
2?



C A S E  3 :  
T R U C K R A D I A L T I R E



R E S U L T :  P R O M I S I N G R E S U L T S ,  F U R T H E R R E S E A R C H I S  

N E E D E D
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• Asphalt road and very soft gravel road can be identified with

good accuracy

• Direct correlation between road load capasity and sensor signal

is difficult to show

• One reason are the point measurements of load capasity

• Need is for continuous load measurement on gravel roads



C O M P A R I S O N  O F  T I R E  D A T A  A N D  L O A D  C A P A C I T Y

• Asphalt clearly stands 

out from gravel roads. 

• On gravel roads, the 

vibration during the 

tire’s rotation seems to 

increase as the road’s 

drivability deteriorates
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A c c e l e r a t i o n m e a s u r e m e n t s D e f l e c t o m e t e r m e a s u r e m e n t s

• The results of the 

road’s elastic modulus 

measurements depend 

on the method used. 

• The correlation with 

measurements taken 

using the Zorn ZFG 

3000 looks promising. 

• On the other hand, a 

similar correlation was 

not found with 

measurements taken 

using the KUAB FWD 

50.



C O N V O L U T I O N A L  N E U R A L  N E T W O R K  ( C N N )

• Gravel road 2 was classified correctly more often than the other gravel 

roads

• Asphalt data was also classified quite reliably by different neural 

network models
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T e s t i n g  C N N  f o r  c l a s s i f i c a t i o n



C A S E  4 :  
T R A C T O R  R A D I A L T I R E

G R O U N D C H A R A C T E R I S T I C S
R E C O G N I T I O N





R E S U L T :  P R O M I S I N G  C O R R E L A T I O N ,  F U R T H E R  R E S E A R C H  I S  

N E E D E D
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S t a n d a r d  d e v i a t i o n  d e c r e a s e s  a s  t h e  t o u g h n e s s  o f  t h e  r o a d  d e c r e a s e s



T H E  E F F E C T  O F  T H E  S U R F A C E  O N  A C C E L E R A T I O N  D A T A  F O R  

A  T R A C T O R  T I R E
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T H E  S H A P E  O F  R O A D  C O N T A C T  O N  D I F F E R E N T  S U R F A C E S

• The leading edge of surface contact is rounder on peat 

soil than on asphalt.
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C A S E  4 :  
T R A C T O R R A D I A L T I R E

L O A D M E A S U R E M E N T



L O A D S E N S I N G D E M O
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R E S U L T :  G O O D R E P E A T A B I L I T Y A N D  

A C C U R A C Y
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R e s e a c h c o n t i n u e s o n  a l g o r i t m

H i g h h o p e s o n  R & D  p r o j e c t s t a r t i n  2 0 2 5



F I E L D O P E R A T I O N D E M O N S T R A T I O N
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R e s u l t s c a n b e u t i l i z e d f o r  e . g .  i n f l a t i o n p r e s s u r e o p t i m i z a t i o n



T H A N K Y O U !

For further information ,  p lease contact
Mika Haapalainen

Tel . +358 40 159 4559
Mika.Haapalainen@nokiantyres.com
Nokian Tyres Intuitu TM Smart Tires

mailto:mika.haapalainen@nokiantyres.com
https://www.nokiantyres.com/heavy/innovation/nokian-tyres-intuitu/
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