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Original Research Paper Identification and classification of signals which are heard by underwater microphones
Received 24 April 2015 (hydrophones) can be used extensively in harbor traffic management, especially in economical
Accepted 02 June 2015 harbors. However, automatic identification and classification of acoustic signals which are
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received by passive sonar system is a challenging problem, because of variation in temporal and

frequency characteristics of signals (even they are received from a same source). In this paper, a

Keywords: e .. .. ! K

Aumo (Acoustic) Signal novel method for classification of acoustic signals is presented, based on DWT as preprocessing, a

DWT diverse range of feature extraction methods (principal component analysis and its variations (6

Efatu_;_e Extraction methods) and discriminant analysis and its variations (3 methods)), and 4 ensemble learning
assitier

methods with 3 classifiers (multilayer perceptron (MLP), probabilistic neural network (PNN) and
support vector machine (SVM)). Performing a diverse range of performance tests, the
performances of different methods are assessed and the best ones are chosen for the proposed
method. The proposed method is used to extract features and classify acoustic signals of 8 ships.
Using the proposed method, some real signals and their noisy version are classified. The accuracy
of the proposed method in classification of test signals with Gaussian white noise with -5, -10 and
-15 signal-to-noise ratio is obtained as 99.83%, 97.06% and 83.56%, respectively.

Ensemble Learning
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8- Self-Organizing Map

9- AutoRegressive Model

10- Ensemble Learning

11- Probabilistic Neural Network
12- Support Vector Machine
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1- Fourier Transform

2- Wavelet Transform

3- Two-Pass Split Window (TPSW)

4- Principal Component Analysis (PCA)

5- Multilayer Perceptron (MLP)

6- Average Power Spectral Density (APSD)
7- Short-Time Fourier Transform
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2- Feature Extraction
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