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Engine Speed during Experiment 1. Input signal: Step functions
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Engine Speed during Experiment 2. Input signal: Step functions
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Comparison between Modec engine models
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Comparison between original and detrended output signal

(a) FPD−rig
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(b) Modec
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Frequency response for a 10th order Butterworth filter
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Spectrum of the filtered and non−filtered output signals
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ARX2411 compared to measured and simulated torque.
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ARX2411 compared to measured and simulated torque. Disturbance: 32 Nm
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ARX2411 compared to measured and simulated torque. Disturbance: 32 Nm
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ARX2411 compared to measured and simulated torque. Disturbance: 8 Nm
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ARX2411 compared to measured and simulated torque. Disturbance: 8 Nm
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Measured Output
arx2411FPD Fit: 43.75%
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Measured Output
arx2411Modec Fit: 71.8%
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Engine speed when plant equals internal model
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Torque Reserve when plant equals internal model
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TqBase when plant equals internal model
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TqInst when plant equals internal model
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Engine speed, Small disturbances
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Torque Reserve, Small Disturbances
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Engine speed, Large Disturbances
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Torque Reserve, Large Disturbances
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TqBase (PID), Small disturbances
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TqInst (PID), Small Disturbances
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TqBase (PID), Large Disturbances
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TqInst (PID), Large Disturbances
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Engine speed PID vs. MPC, Disturbance of 30Nm
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Torque Reserve PID vs. MPC, Disturbance of 30Nm
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TqBase PID vs. MPC, Disturbance of 30Nm
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TqInst PID vs. MPC, Disturbance of 30Nm
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Engine speed for different nominal TqRsv when disturbance equals 30Nm
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Torque reserve for different nominal TqRsv when disturbance equals 30Nm
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TqBase for nominal TqRsv = 8Nm when disturbance equals 30Nm
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TqBase for nominal TqRsv = 7Nm when disturbance equals 30Nm
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TqBase for nominal TqRsv = 6Nm when disturbance equals 30Nm
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TqBase for nominal TqRsv = 5Nm when disturbance equals 30Nm
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TqInst for nominal TqRsv = 8Nm when disturbance equals 30Nm
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TqInst for nominal TqRsv = 7Nm when disturbance equals 30Nm
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TqInst for nominal TqRsv = 6Nm when disturbance equals 30Nm
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TqInst for nominal TqRsv = 5Nm when disturbance equals 30Nm
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