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Development and application of desktop validation method for nonlinear control
systems based on numerical optimization and game theory
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A desk-top verification method that can analytically determine the range of
system parameter variations and disturbances that can guarantee the performance of nonlinear control
systems is developed in this study. Based on differential game theory, the verification problem is
formulated as a non-cooperative game in which player 1 tries to stabilize the system and player 2
tries to destabilize it. Assuming that the control input of the controller is considered as the
player 1 and the system parameter variation and disturbance as the player 2, the game problem is
solved using a numerical optimization algorithm called a multiple-shooting method to find the worst
and optimal strategy for the two players. The method is applied to a vehicle steering and four-wheel
torque control system, and it is confirmed that the method can identify the range where the control
performance can be guaranteed.
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