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Abstract of thesis: In this work the inverse neural networks model are used to predict the
parameters used in control strategy of Toyota Prius HEV. Inverse modeling is used to generate
the inverse of the process. The system output is used as an input to the network. The output of
the NN must coincide with the input to the system, otherwise the error would be fed back to train
the neural network. Two neural networks are used to obtain the required results. The two
networks have the same inputs which is fuel consumption (FC) and emissions (HC, CO, NOx)
but the first network have three outputs while the second network have two outputs.

Multi-objective genetic algorithm are applied to optimize the control strategy parameters of
Toyota Prius HEV. The location of the vehicle can be determined via GPS. If the location of the
vehicle inside the city, the controller(1) will be activated to provide the main controller by the
control strategy parameters values suitable for this location. On the other hand if the vehicle on
the highways, then the controller(2) will be activated to provides the main controller with the
suitable parameters values of the control strategy. In this study the genetic algorithm are used
twice, the main genetic algorithm used to minimize the fuel consumption and emissions based on
initial weights, then the optimum values of the objective functions are fixed to used in another
genetic algorithm to find optimum values for weights. This weights are send to the main genetic
algorithm to compute the optimum values of fuel consumption and emissions and so on.
ADVISOR software is adopted to simulate the solution in order to obtain the objective function
value.




