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● Presentation
● Digital twins
● Industrial automated systems
● Virtual commissioning
● Applications and benefits
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● (2000-2005) Studies: MSc in Electronics and 
Automation engineering

● (2003-2017) Work: Automated logistics, 
aerospace, automotive industry, Education. 

● (2017-) Entrepreneur: Simumatik AB

Presentation
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Presentation

OPEN EMULATION PLATFORM
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What is a digital twin?

Digital Twins
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Computer Aided Simulation

Digital Twins

http://www.youtube.com/watch?v=NiutwnUP-aI&t=12
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Digital Twins

• A simulation is a system that behaves similar to something else, but is 
implemented in an entirely different way. It provides the basic behavior of a 
system to give you an idea about how something works.

• An emulation is a system that behaves exactly like something else, and 
abides by all of the rules of the system being emulated. It is compatible with 
the emulated system's inputs and outputs, but operating in a different 
environment to the environment of the original emulated system.

Simulation vs Emulation
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Simulation

Digital Twins
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Emulation

Digital Twins



Geometry Physics

Behavior Interfaces

Emulation models need to consider different aspects of the system 
that represent.

What is Emulated?

Digital Twins
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What is an automated system?

Control

Inputs

Outputs

System
/process

Industrial automated systems
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What is an automated system?

Industrial automated systems
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System Development Life Cycle

Industrial automated systems
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System Development Life Cycle (Industry)

Industrial automated systems

IT world

Industry
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Purchase process:

Industrial automated systems
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Who is involved?

Industrial automated systems

● OEMs (Original Equipment Manufacturer)
● System integrators
● Manufacturing companies
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How can a digital twin help me?

Industrial automated systems
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ENGINEERING CONSTRUCTION
INSTALLATION COMMISSIONINGDESIGN OPERATION

MAINTENANCE

Time

What is Commissioning?

Main issues:
• Limited time.
• Requires different skills and resources.
• Last step before acceptance -> depends on previous engineering activities.
• Needs to overcome issues related to previous activities.
• Very stressful activity for engineers.

Virtual Commissioning
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What is Commissioning?

Virtual Commissioning

http://www.youtube.com/watch?v=Y8jd_vjYLiA
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ENGINEERING CONSTRUCTION
INSTALLATION COMMISSIONINGDESIGN OPERATION

MAINTENANCE

Time

ENGINEERINGDESIGN CONSTRUCTION
INSTALLATION

COMMISSI
ONING

OPERATION
MAINTENANCE

VIRTUAL
COMMISSIONING

What is Virtual Commissioning?

Virtual Commissioning
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What is Emulation?

Virtual Commissioning

Real SystemControl Systems

Inputs

Outputs
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What is Emulation?

Virtual Commissioning

Emulated SystemControl Systems

Outputs

Inputs
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Virtual Commissioning

https://docs.google.com/file/d/1y8EoaKLkmjeRIUJLdlIQLe9BOEc1_Q5m/preview
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An the future is...

Effective
Sustainable

Virtual Commissioning
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ENGINEERING CONSTRUCTION
INSTALLATION COMMISSIONINGDESIGN OPERATION

MAINTENANCE

Time

ENGINEERINGDESIGN CONSTRUCTION
INSTALLATION

COMMISSI
ONING

INTEGRATED VIRTUAL COMMISSIONING

An the future is...

Virtual Commissioning
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Implicit impact

Applications and benefits

The use of emulation models for different activities, instead of using the real system, 
has a direct impact different aspects:

• Reduction of energy consumption.
• Reduction of waste.
• Reduction of required time.
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Virtual commissioning

Industrial Applications using Emulation

Operator trainingEnergy optimization

Applications and benefits

Retrofitting
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Industrial Applications using Emulation

Applications and benefits

https://docs.google.com/file/d/1T4Hna6fCV37phI2ZHyn8uy1mfPa0y-tj/preview
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Specific impact

Applications and benefits

Virtual Commissioning:

• Reduction of travel cost and time.
• Improvement of working conditions.
• Increase quality and robustness.
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Specific impact

Applications and benefits

Effective design and energy optimization:

• Optimal dimensioning of components.
• Optimized layout for increased efficiency.
• Early detection of problems.
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Specific impact

Applications and benefits

Example: Energy optimization

https://docs.google.com/file/d/1-VHDG_migMMCW32p_KhJTKUGAFgZXfm0/preview
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Educational Applications using Emulation

Applications and benefits
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Applications and benefits

Educational Applications using Emulation

https://docs.google.com/file/d/1DiIOjKqnpqyjzLwPZS6WpKMBsqYpGFf8/preview
http://www.youtube.com/watch?v=q114iK3cXb4
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Specific impact

Applications and benefits

Education:

• Enables direct access to technology.
• Distance learning.
• Reduces requirement of physical resources.
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THANK YOU FOR LISTENING!

Mikel Ayani, CEO at SIMUMATIK AB

mikel.ayani@simumatik.com


