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Building a Simulation Environment and Automated Optimization of Parameters
Mapping for Air Charge Determination of Gasoline Engine ECU
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Abstract : The purpose of the air charge for a gasoline engine ECU is to predict the relative air charge load in a cylinder by using
MAP or MAF sensors. Numerous parameters in the ECU function have to be calibrated in order to convert the sensor value to air
charge load. Manual calibration is time consuming or even impossible due to the high number of correlated parameters. Tiers

supplying an ECU make use of internal parameter optimizers not only for the air charge function, but also for some other functions.

However, these optimizers are not generally opened to third parties so as to protect intellectual property. In this study, a generic
parameter optimizer, MOCA, has been utilized in order to simulate the air charge function and to optimize the calibration
parameters for minimizing the deviation between the measured actual output and the model output. Optimum results by MOCA
were almost the same as the results of the Tier internal optimizer. This automated calibration performed offline on a PC by MOCA
instead of the manual calibration at a test bench would be able to replace the Tier internal optimizers, as well as save time and costs,

throughout the entire calibration process.

Key words : MOCA(E-7}), Parameter optimizer(3}2}1] ¥ # 4 3} =), Simulation environment(A] & @] 3}7), Gasoline

engine ECU(7}& H Al 1 Al ©] 7)), Air charge(& 4 371 %)

Nomenclature
ECU :engine control unit
rl : relative air-charge load, %
Subscripts

model : modeled output

measured : measured output by experiment
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Table 1 Specification of an engine

Engine Gasoline 14 T-GDI
Max power Unknown
Max torque Unknown

Fuel injection GDI, Stoichiometry
CAM Dual CVVT

Turbo-Charged

Intake system . .
Y Non air-charge motion valve
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— Find map/curve values minimizing the deviation
between measured and function output

— Consider additional constraints such as smooth maps

Fig. 1 Main function of MOCA
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Mass air flow into cylinder
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ps In-manifold pressure

Vs Total in-manifold volume
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_ ms @current state
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Fig. 3 Basic concept of cylinder air charge model for MEx17Y
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Fig. 4 Simulink model of MEx17 air charge function (Blur effect is
applied for intellectual property)
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