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Abstract

Based on the fact that the capacitor and the inductor are fractional in nature, and some ideal as-
sumptions could bring errors during the modeling of the switching converters, the fractional ma-
thematical and the fractional state averaged model of the not ideal buck converter in continuous
mode operation are built and analyzed, a parameter identification method that can be applied in
fractional model is proposed. Finally, to verify the theoretical analysis the simulation model of the
buck converter in continuous conduction mode operation is established by using the software of
Matlab/Simulink, the validated of the new identified method is validated by compared with tradi-
tional methods.
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Figure 1. Schematic diagram of Buck converter
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Figure 2. The working process of non-ideal Buck converter. (a) topology diagram (Q turn-on and D turn-off); (b)
topology diagram(Q turn-off and D turn-on)
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Figure 3. The simulation model of the Buck converter under non-ideal state. (a) fractional order model of Buck converter; (b)
fractional order state average model of converter
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Figure 4. Simulation waveform of Buck converter circuit. (a) integer order simulation waveform of Buck converter; (b) frac-
tional order simulation waveform of Buck converter
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Figure 5. Circuit simulation waveform of Buck fractional order. (a) current simulation waveform; (b) voltage simulation
waveform
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The parameter idendification of the system
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Figure 6. Improved random number identification results
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Figure 7. Least squares identification results
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