A4 4R ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software,2015,26(8):1960—1967 [doi: 10.13328/j.cnki.jos.004677] http://www.jos.org.cn
O [E B2 e A 5T B AT A Tel: +86-10-62562563

— TR B AL Y S MEUR R BRI Tk
faglt EARM & 4!

"(EPiREEARY FRASZSEIHER MM K 410073)
YA AR T RS EESLRE LA 101400)
WIHAEE: W4 AL, E-mail: hongxinghao87@nudt.edu.cn

H E: HRBAELE A T2 TR EANFURA T RIRAAC G5 5 % 44, & Fil 139 Sk R A B3 L 4R 4
T —Fr B ORI 1) S8 Beid )| 5 T ik 4598 B 45 9 AR AR A A JRARAY )RR FF S Mt 18] 3L R F Ae 2 AL AT AR
A A3 B R A Sh i) S A8 3R T 6 AL AR R B TR 6 AR R 5 Bk T AT S A HEAT IRAMAR
FAE T KA RET 5 &) kAT F B i I R BT AR 6 R AR U AR ) 4R35 S e DI SRR AR
TEMCEAE 49 ) B 45 42 ) 4R B 18] 5 ELxd Tl e AR R b 0nk B A S AR

KEER: A0 HINGERTE S, RBRT H @ Tk

hEESES: TP391

s RS R R R P E B T AT R 0 4 A 1 52 RO 1) SR DI 5 v A 22 41R,2015,26(8):1960-1967.
http://www.jos.org.cn/1000-9825/4677 .htm

B3 5| F#%30: Hao HX, Wu LD, Huang W. Fast complex valued dictionary learning method for sparse representation. Ruan Jian
Xue Bao/Journal of Software, 2015,26(8):1960—1967 (in Chinese). http://www.jos.org.cn/1000-9825/4677.htm

Fast Complex Valued Dictionary Learning Method for Sparse Representation

HAO Hong-Xing'?, WU Ling-Da'?, HUANG Wei'
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Abstract: Sparse representation is widely used in signal processing. The best representation is based on the adaptive dictionary that
trained from the processing data. This paper proposes a new complex valued dictionary learning method which turns the dictionary
learning into an optimization problem and performs the optimization on the dictionary atoms and coding alternately. An online training
method with memory is used in the optimization on the dictionary atoms, and an insurance of alternated direction method of multipliers is
solved in the optimization on the coding. The proposed algorithm is proved to be of high efficiency, minimizing the training time while
converging to the optimized value. The presented method is also robust to the noise in the training set.

Key words: complex valued dictionary learning; online learning; alternated direction method of multiplies
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1. Begin

2 D=[d,,...,d,]=D,

3. A=la,,...,a;]=0,B=[b,,...,b;]=0
4 for t<<T do
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13. end
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15.  end
16. end
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4. F=(D"D+ul™!

5. While not converge do
6. u'=soft(a'-v',A/u)

7. a'=F(D"g+u(u'+v')
8. v'=v'~(a'-u")

9. end

10. end
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Fig.1 Object function along time for the proposed algorithm and batch method
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Fig.2 Results of dictionary training from sets without noise
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Table 1 Average number of atoms for sparse representation for different dictionary
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