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Abstract

A generalized-regularized orthogonal matching pursuit (GROMP) algorithm is proposed based on
compressed sensing theory, and it is used for power quality signal reconstruction. Firstly, the
GROMP algorithm selects atoms based on the generalized orthogonal matching pursuit algorithm
to form the original support set. Then, the regularization method is added to select atoms from
original support set to form the final support set. At last, the least square method is employed to
update the residual and reconstruct the original signal. The proposed GROMP algorithm not only
compensates for the low accuracy of the generalized orthogonal matching pursuit algorithm, but
also overcomes the disadvantages of the poor stability and large computational complexity of the
regularized orthogonal matching pursuit algorithm. The simulation results of transient and
steady-state power quality signal reconstruction show that the newly proposed GROMP algorithm
has good adaptability to a variety of measurement matrices. Compared with the traditional gene-
ralized orthogonal matching pursuit algorithm and the regularized orthogonal matching pursuit
algorithm, the new GROMP algorithm has high reconstruction accuracy for various power quality
signals and good stability under small compression ratio.
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Figure 1. Reconstruction of harmonic signal based on three measurement matrices
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Figure 2. Matrix error comparison of harmonic signal based on three measurement matrices
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Figure 4. Three performance index comparison of harmonic signals
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Figure 5. Three performance index comparison of inter-harmonic signals
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Figure 7. Three performance index comparison of voltage bump signal
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Table 3. Performance index of four kinds transient power quality signals
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Figure 8. Reconstruction of mixed signal

8. ERESEN

DOI: 10.12677/s8.2019.92006 58 B HE L


https://doi.org/10.12677/sg.2019.92006

I 4

aE e i’ﬂﬁi?‘e%ﬁtl:

A '

moo1r F " * gomp
05 * *  romp

S B 2 Ll
® 0 ﬁmz@ﬁgﬂﬁbﬁ”%@%“ o e GROMPjgge

0 100 200 300 400 500 600

MEHM
c Ef% % H“ & VE%&XTH:

* gomp
#  romp

L L L GROMP|
200 300 400 500 600

WEHM

Figure 9. Three performance index comparison of mixed signal
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