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Tab.1 The numerical results of the algorithm

W) 3 ) R i34 FR J7ik ZFR1 XZFR
10 90/455/0. 014 645 40/153/0. 004 454 39/160/0. 003 297
Quadratic QF2
20 100/796/0. 012 245 54/256/0. 006 666 50/243/0.003 476
10 190/1 140/0. 025 134 16/50/0. 005 681 11/37/0.005 3
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150 — 18/58/0.006 298 13/42/0. 005 47
40 61/308/0.029 753 27/109/0. 009 872 26/109/0. 008 271
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Extended Himmelblau
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Tab.2 Comparison of signal recovery results

FR XZFR
m Xn N N
k X MsE e T sNR CPU B[] /s k X MSE e T SNR CPU i} [H] /s
312X624 259  4.76X10° 0.0425 27.432 4.953 150 1.77X107° 0.0259 31.718 2. 656
624 X1 248 265 4.33X10°° 0.033 8 29.427 19. 531 171 1.54X107° 0.020 2 33.893 7.265
1248X2 496 203 1.32X10°*" 0.0590 24.587 51. 375 168 1.72X107° 0.021 3 33.428 30. 000
2 048X4 096 285 7.71X10° 0.0453 26.875 200. 92 165 1.37X107° 0.0191 34.377 73.609
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Operations Research and Cybernetics

Application of Modified FR Conjugate Gradient Method in Signal Recovery

CHAO Lijia, ZHANG Yongfu
(College of Mathematics and Physics, Inner Mongolia University for Nationalities, Tongliao Inner Mongolia 028000, China)

Abstract: Based on compressive sensing theory, it aims to solve the problem of sparse signal recovery. On the basis of the analysis
of the classical FR conjugate gradient method, a modified FR spectral conjugate gradient method based on the spectral gradient
method is proposed. This method combines some characteristics of conjugate parameters of six classical conjugate gradient methods.,
such as FR,DY, and CD. Additionally, it is proved that the given method has a descending direction and global convergence under
the Wolfe line search. Comparing with the numerical results of the other two algorithms, it is shown that the given optimization
algorithm has some advantages. The signal reconstruction results show that the proposed method has high signal-to-noise ratio and
less time-consuming. and can be effectively applied to the recovery of sparse signals.

Keywords: signal restored; spectral conjugate gradient method; global convergence; wolfe line search
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