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Introduction to Grey-Box modelling



  

Traditional Dynamical Model

Ordinary Differential 
Equation:



  

Stochastic Dynamical Model

Stochastic Differential Equation:



The grey box model

Notation:

Diffusion term
Drift term

System equation

Observation equation

Observation noise
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Grey-box modelling concept

Combines prior physical knowledge with information in data

Equations and parameters are physically interpretable
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Grey-Box Modelling

Bridges the gap between physical and statistical 
modelling

Provides methods for model identification

Provides methods for model validation

Provides methods for pinpointing model deficiencies

Enables methods for a reliable description of the 
uncertainties, which implies that the same model can 
be used for k-step forecasting, simulation and 
control
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Case study 

Model for the thermal characteristics 
of a small office building
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Thanks  ...

● For more information

        www.ctsm.info 

        www.henrikmadsen.org

        www.smart-cities-centre.org

● ...or contact 

– Henrik Madsen (DTU Compute) 

hmad@dtu.dk

● Acknowledgement CITIES (DSF 1305-00027B)

http://www.henrikmadsen.org/
mailto:hmad@dtu.dk


  

                                  

Some 'randomly picked' books on 
modeling  ....
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