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A Current Harmonics Detection Method Based on Input Observer Theory
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Abstract Based on the input observer theory the online current harmonics detection method is proposed
which can detect all the frequency components within the current signal accurately and rapidly. Firstly by setting
the state variables as the value and each frequency component of the measured current a linear time-varying state
space model is established. Then based on the proposed model a time-varying observer is constructed to
estimate the unknown states in order to achieve the extraction of each frequency component. The stability and
convergence of the observer are proved by the Lyapunov theorem and the Lasalle invariant set principle. Finally
the simulation and experimental results show that the proposed method has advantages in detection speed
accuracy dynamic tracking performance and robustness.
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1 3.1.2
Tab. 1 The simulation model parameters
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Tab.2 Comparison between the FFT method and the

observer method ( simulation)

/ FFT

Hz Peak /A a; b, /ag + l)? (%)

1 50 2.1570 -1.3344 1.6927 2.1554 0.074 1
5 250  0.1525 -0.1353 0.0704 0.1526 —0.0656
7 350 0.0587 -0.0484 -0.0334 0.0588 -0.1704
11 550 0.0265 0.0244 -0.0109 0.0267 -0.7547
13 650 0.0186 0.0147 0.0115 0.0187 -0.5376
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Tab.3 Comparison between the FFT method and the
observer method ( experiment)
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"M Peak/A a b Jar (%)
1 50 2.0960 -1.1570 -1.7470 2.0954 0.028 6
5 250 0.1788 0.1370 -0.1170 0.1802 -0.7830
7 350 0.0614 -0.0290 -0.0550 0.0622 -1.3029
11 550 0.0321 0.0100 0.0305 0.0322 -0.3115
13 650 0.0178 0.0180 0.0000 0.0180 -1.1236
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Fig. 9 The observer’ s dynamic characteristics when the

load changes at t =0.3 s
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