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Optimal parameter estimation of ultrasonic signals by using a combination
of particle swarm optimization and gauss-newton algorithms
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ARTICLE INFORMATION ABSTRACT
Original Research Paper The echoes obtained from ultrasonic testing of materials contain valuable information about the
Received 06 September 2014 geometry and grain structure of the test specimen. These echoes can be modeled by Gaussian
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Available Onlire 02 December 2014 pulses in a model-based estimation process. For precise modeling of an echo, the parameters of

the Gaussian pulse should be estimated as accurately as possible. There are a number of

algorithms that can be used for this purpose. In this study, three different algorithms are used:

Keywords:

U|tyr‘;lsonic Testing, Signal Processing Gauss-Newton (GN), particle swarm optimization (PSO), and genetic algorithm (GA). The pros and
Gauss-Newton Algorithm cons of each of these three algorithms are reviewed and by combining them, the benefits of each
Particle Swarm Optimization Algorithm algorithm are used while its shortcomings are avoided. For signals containing multiple echoes, the

Genetics Algorithm minimum description length (MDL) principle is used to estimate the numbers of required

Gaussian echoes followed by space alternating generalized expectation maximization (SAGE)
technique to translate it to separate echoes and to estimate the parameters of each echo. The
performance of the proposed algorithms for simulated and experimental signals with overlapping
and non-overlapping echoes is evaluated and is shown to be quite effective.
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17- Cancellous Bone

18- Hybrid

19- Levenberg-Marquardt

20- Pulse-Echo Ultrasonic Testing
21- Gaussian

22- White Gaussian Noise
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1- Cross-Correlation

2- Distortion

3- Spline

4- Gauss-Newton

5- Chirplet

6- Chirplet Signal Decomposition Based On The Chirplet Transform
7- Matching Pursuit Signal Decomposition
8- Cramer-Rao Lower Bounds

9- Genetic Algorithms

10- Maximum A Posteriori

11- Deconvolve

12- Cross Over

13- Mont Carlo

14- Quasi Maximum Likelihood

15- Akaike

16- Particle Swarm Optimization
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3- Population
4- Chromosome
5- Evolve

6- Generation
7- Fitness

8- Offspring
9- Mutation
10- Elite
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1- Hessian
2- Swarm Intelligence
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1- Space Alternating Generalized Expectation Maximization
2- Minimum Description Length
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