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An improved fruit fly optimization algorithm based orthogonal matching
pursuit for ultrasonic noise reduction

Abstract: Noise reduction is the key technology of ultrasonic testing whose performance affects the evaluation of ultrasonic testing
results directly. Orthogonal matching pursuits(OMP) is one of most popular methods for the purpose of noise reduction, however
OMP suffers from a number of disadvantages of the high complexity and time-consuming of the atom searching, and it is unable to
extract the ultrasonic signal under strong noise background. An improved fruit fly optimization algorithm(FOA) based orthogonal
matching pursuit for ultrasonic noise reduction method is proposed, the optimal parameters of Gabor function are estimated by FOA,
and the global ergodicity is improved by the adaptive step function, at the same time, the high-dimensional extensive CAT map is
introduced to jump out of the local optimum. The processing results of simulated ultrasonic echoes and measured ultrasonic echoes

show the proposed method can accurately estimate the ultrasonic from strong background noise whose signal-to-noise is low.

Key words: orthogonal matching pursuit; fruit fly optimization algorithm; adaptive step; high-dimensional extensive CAT map;
digital signal processing
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R 5INF] OMP BiEH, $-H T FERCP KA, 7E34K Gabor AR SH SRS, AR
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AT AT L AT R AR A AR B BEP K RADN, PRIERELE 2 RVE R N B R ARG L. R ol 5%
REME B Rt i, SINE4ET X CAT BS540 Gabor B RE S s MRS H v, DLEBIR
WA B, BRI R B BRAE . X7 E AN SEIGHE 5 (S 5 AL B 45 BESR B IFOA-OMP fg % 401 il 5 i 75 (1)
T4, XA IN-5dB 1 = R SRIG (5 5 AL 3R 45 SRR B, SR A IFOA-OMP HE 45 5 {5 ML 4 5.6121dB,
YT HR 228 0.1384, MR RCR B LT FOA-OMP Hil OMP #i%.
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