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Design of Time-varying Frequency Measurement Algorithm Based on ARM

DANG Cun-lu,CHEN Guo-guo

(College of Electrical and Information Engineering,Lanzhou University of Technology,Lanzhou 730050 ,China)
Abstract: Under the condition that the frequency of new energy sources such as wind energy and solar energy in
power system changes with time,aiming at the problems of low precision,complex calculation and large error of exist-
ing frequency measurement technology,a high-precision algorithm for time-varying frequency measurement is proposed.
Based on the phase relationship between two adjacent zero crossings (phase angle difference),the relationship expres-
sion of time-varying frequency measurement algorithm is calculated,and the periodic value between adjacent zero
crossings is accurately calculated by Newton interpolation polynomial and Newton iterative algorithm. Finally,the pro-
posed algorithm is simulated with MATLAB. The simulation results show that the algorithm can obtain high measure-
ment accuracy under the conditions of noise,DC component,high-order harmonic and frequency fluctuation in the sig-
nal,and the algorithm has the advantages of small amount of calculation,short time and wide measurement frequency
range. It is suitable for embedded devices.
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Fig.2 Signal waveform and zero crossing diagram
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Fig.3 Schematic diagram of Newton
interpolation polynomial
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Tab.1 Newton backward difference table
t u(t) Vu, Viu, Vu,
[ U3
[ U Vu
7 Ujy V- Viuy,
i w, Vu, Vi, Viu,

Vuk-z =Up2—Up-3
Vuyo =~y

Vuk =U —Up-1

V: Uj—y =Vuk71 _Vuk—z
V2w, =Vu, -Vu,_,
Viu, =V*u, -Vu,

9)

b (8)
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Fig.4 Schematic diagram of method for calculating
zero crossing time
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Tab.2 Frequency error under standard sinusoidal signal
/(Hz)
/(Hz) DFT (N=1000) (N=90)
45 0.0020 3.8x107
46 -0.0010 2.08x107
47 —-0.0030 1.02x10°°
48 0.0011 4.9x10°
49 0.0021 6.71x107
50 0 0
51 —-0.0043 4.56x10°°
52 0.0011 1.62x10°
53 -0.0020 2.38x10°
54 0.0042 1.14x10°

3.2

u(t)=sin (27 fi+¢@,)+0.2sin (2X27 fi+@,)+
0.1sin(3X27 fi+p3)+& (20)
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Tab.3 Frequency error with noise and harmonic signal
/(Hz)
/(H:
H2) = per (N=1000) (N=90)
45 -0.0043 0.0010
46 -0.0021 -0.0003
47 0.0080 0.0034
48 0.0102 -0.0019
49 0.0021 0.0017
50 -0.0011 0.0002
51 0.0078 -0.0031
52 0.0039 0.0042
53 -0.0012 -0.0016
54 0.0142 0.0023
0.0142 0.0067
-0.0043 -0.0031
3.3
’
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Tab.4 Frequency error in case of frequency fluctuation
/(H
/(Hz) (Hz)
35 -0.45920 1.23428x107
40 -0.22101 -1.89234x10°*
45 -0.33125 -2.29340x107
50 -0.59240 4.63123x107
55 -0.78456 2.67541x10°
60 -0.48912 —1.7428x107
-0.22101 2.67541x10°°
-0.78456 4.63123x107™°
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