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Convolution window weighted measurement for AC parameters and its MCU implementation
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Abstract: The theory of a sampling method for measuring the average parameters of AC voltage, current and power is
analyzed, and a condition without introducing measurement error is given. The reasons for measurement error of AC
parameters caused by non-synchronous sampling and the mechanism of window function weighted method to suppress
measurement error are analyzed. Rectangular convolution windows, which are most effective in suppressing errors in the
case of very small non-synchronous frequency deviation, and measurement error formulae are presented. Considering the
DC component in the input signal of ADC circuit in practice, a series of formulae corresponding to the convolution
window weighted algorithm for AC parameter measurement are derived. These are suitable for direct implementation by
an MCU. The number of machine cycles and the length of time for the MCU to execute the convolution window weighted
algorithm are tested by simulation. The results show that the convolution window weighted algorithm is time efficient.
The calculation of one sampling point in the AC parameter measurement of 2-order convolution window weighted
algorithm can be completed using a STM32 MCU in only a small part of the sampling period.
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Table 1 The 2-order convolution window weighted

measurement in frequency fluctuation

fI/Hz Au/v  AU/V  AI/A  AI/A  AP/W AP/W

51.00 0.0304 0.0296 0.0120 0.0124  5.303 5.270
50.50  0.0093 0.0096 0.0030 0.0040 1.490 1.568
50.25 0.0057 0.0061 0.0008 0.0023  0.730 0.793
50.00 0.0054 0.0055 0.0020 0.0019  0.647 0.658
49.75 0.0058 0.0064 0.0022 0.0023 0.734 0.816
4950  0.0096 0.0097 0.0038 0.0039 1.540 1.525
49.00 0.0328 0.0328 0.0132 0.0132  5.739 5.737
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Table 2 The 2-order convolution window weighted

measurement at different sampling points

N, /A AUIV  ANI/A APIW Mg, /A
44 00095 02714 1.127 10715 1488  3.382
50  0.0086 0.0033 1.022 11 465 1592 3.185
100 0.0061 00023  0.793 17 905 2487 2487
200 0.0047 0.0016 0585 30805 4278 2139
500 0.0032 0.0013 04069 69647 967.3  1.935
800  0.0026 0.0010 04052 108594 1508  1.885
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