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An analytical method for transitions of state equation
in the ECU software simulation

Hrromr TAKAHASHI ,T1 GANG ZHANG !
and HipEAKI KomaTsuf!

This paper shows a novel method to analyze a control model including cal-
ibration maps. In the process of development for ECU software, we need to
add maps into controller models to calibrate difference between a model and an
actual plant. These entries of calibration maps are configured manually based
on a test of the actual plant. Thus, there is a possibility that some combina-
tions of map entries make the whole system out of control. It is difficult to
analyze such the model including maps statically because the number of state
equations for the model increases rapidly by combinations of the entry in cal-
ibration maps. We propose and design a method to analyze such the system.
This method simulates the model and detects transitions of state of equations.
We can analyze the model including non-linear components incremental and
dynamically.
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Fig.1 Increase of State Equations by Non-linear Components
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Fig.2 Example of A Model Including A Non-linear Component
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Fig.3 Method of Incremental and Dynamical Verification
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1) Simulink Control Design,: http://www.mathworks.com/products/simcontrol.
2) Maplesim BlockImporter,: http://www.maplesoft.com/Products/blockimporter.
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