
w w w . c e m i s . f i

Marko Jäntti PhD, MSc. (Econ and Bus Admin)
Director, CEMIS

CEMIS
Centre for Measurement and Information Systems 

“CEMIS and Industry 4.0”



w w w . c e m i s . f i

CEMIS in a Nutshell

CEMIS (Centre for Measurement 
and Information Systems) is a 
contract based joint centre of 
University of Oulu, University of 
Jyväskylä, Technical Research 
Centre of Finland VTT, CSC-IT 
Centre of Science and Kajaani 
University of Applied Sciences.

CEMIS was founded in Kajaani in 
2010 and it employs over 100 
professionals. The centre’s annual 
funding is over 11 million euros. 

CEMIS specialises in research and 
higher education in the field of 
measurement and information 
systems. 
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Industry 4.0: Definition and 
challenges

• “Intelligent networking of machines and 
processes for industry with the help of 
information and communication technology.”
Plattform-i40¹ 

• “Digital transformation of 
manufacturing/production and related 
industries and value creation processes.” i-
Scoop²

• Challenges with Industry 4.0: 
– How to eat an elephant? A bite at a time.
– Lack of skills and competences

¹https://www.plattform-i40.de/
²https://www.i-scoop.eu/industry-4-0/
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A typical Finnish factory 20 years ago… 

Wood Gypsum Board
Factory
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*Convention relative au contrat de transport international de marchandises par route

Bill of Lading B/L
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Benefits of Industry 4.0 

Wood Gypsum Board
Factory
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Bill of Lading B/L

Benefit 1: Better collaboration
between actors (standardized
way for ordering transport,
notifying customs) 

Benefit 2: Better access to realtime
data  (inventory of raw material,
are boards ready for loading)

Benefit 3: Better control of
every production step
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bank

Client’s
bank

Customs
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CEMIS Focus Areas (and 
relation to Industry 4.0)

CEMIS

Cleantech
and 

Biotech

Test Facilities (water, liquids, slurries and solids)

On-line Process Measurements: analysers and sensors 
(water and solids)

Continuous Environmental Monitoring: 
sensors and sensor networks (water)

Sports, 
Wellbeing 

and 
Healthcare

Non-invasive sensors for human physiology

Sports Technology and advanced test environments

Serious Games and Virtual Environments

International Technology Business Development: Products and Services

AI
HPC

Data
analytics

XR
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Industry 4.0 for Sports & Wellbeing

• Sports technology innovation 
platform - from a lab to the 
field

• Sensor technologies for cross 
country skiing and biathlon

• Defining
propulsive component in 
cross country skiing

• Read more on HYTELI 
– https://www.jyu.fi/sport/fi/liikuntatek

nologia/hankkeet/hyteli
– HYTELI project is part of CEMIS 

development programme
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Infrastructure for Industry 4.0 for 
Sports & Wellbeing

• Coachtech feedback 
system

• Vuokatti Ski Tunnel

Source: Ohtonen, O. Coachtech - Instant feedback system in snow sport

Goal: AI-enabled Sports Technology= 
Cameras + Machine Vision & Analytics
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Industry 4.0 for water quality
monitoring

• The goal of the KAIMIT project (ERDF) was the
development of novel and effective monitoring
methods for industrial waters/liquids, which are led to
water systems and lakes.

• The main targets were challenging sulphate and
phosphate.

• Optical and electro-chemical methods were utilized in the
development process.

• The technique was tested and demonstrated in industrial
sites.

• In addition, water samples from the Kainuu lakes were
studied. The project included also a work package where
a commercialization path was sketched for potential
solutions.

• University of Oulu / Measurement technology unit
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Industry 4.0 for water quality
monitoring

Sulphate monitoring
 real-time field measurement
 method is based on the optical multi 

measurement
 Combination of 3-5 optical methods and 

mathematical data-analysis
 field test - Mining discharge outlet
 promising results – innovation disclosure
 optical + electrochemical methods 

expansion of concentration range
 commercialization actions
Phosphate monitoring
• challenging task to detect
• electrochemical method was applied
• testing only in laboratory environment
• requires more studying …
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Industry 4.0 for mining

IMPROVED SITUATIONAL AWARENESS
REAL TIME DATA INTEGRATION

REMOTE EXPERT ASSISTANCE

FUTURE MINE XR PLATFORM
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Thank you!

Marko Jäntti
Director, CEMIS

Mobile +358-44-715-7095
LinkedIn:markojantti

E-mail: marko.jantti@cemis.fi


