30 2 JOURNAL OF NATIONAL UNIVERSI'Y OF DEFENSE TECHNOLOGY Vol. 30 No. 2 2008

: 1001- 2486(2008) 02— 0083- 05

F AR, x4 7)0ep At
(1. , 410073; 2. , 473061)

’ ’ ?

:TNOI11. 72 :A

Algorithm of Searching for the Best Matching Atoms Based
on Particle Swarm Optimization in Sparse Decomposition
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Abstract: Sparse decomposition of signal can get sparse representaton of signal, and then next disposal can use this sparse
representation expediently. But sparse decompesiion is very complex (NP pwoblem). Particdle swarm optimization is a kind of
optimization algorithm using colony aptitude. lts theory is simple to be realized, and the resuk of searching is good. To reduce
complexiy of sparse decomposiion and space of memory, particle swarm optimization is used in searching the best atom. Particle swam
optimization can increase the efficiency processing signal using spase decomposition, and then this method can meet (or near) the
request of real time. Fxaminations have proved that this method is feasible.
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Fig.1 Original ECG
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Fig.3 Reconstruct ECG of 40 atoms

(4).
(S u v (‘g

Lo, 21

1024

u

v

(@)

2

2)

97.59% , 15

3

Voltage / mV

Energy Proportion

Gabor

s u v W

, Gabor

”  Gabor ,

(

?

360H )

95.96% ,

25

1.6
1.4

1.2

0.8

ol M ANL N

0.5 1 15 2
Time/s

2.5

B2 A5 ANRFESE
Fig.2  Reconstruct ECG of 15 atoms
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Fig. 5 Left figure is 2" HF composition, right figure is 2™ HF composition reconstucted by 300 atoms
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M. Elad :“The dream: the over completeness idea is highly effective,
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