Classification of Underwater Transient Signals Using Gaussian Mixture Model
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ABSTRACT

Transient signals generally have short duration and variable length with time-varying and non-stationary characteristics. Thus frame-based
pattern matching method is useful for classification of transient signals. In this paper, we propose a new method for classification of
underwater transient signals using a Gaussian mixture model(GMM). We carried out classification experiments for various underwater
transient signals depending upon the types of noise, signal-to-noise ratio, and number of mixtures in the GMM. Experimental results have
verified that the proposed method works quite well for classification of underwater transient signals.
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Table. 3 Classification result for underwater ambient noise with SNR of 4dB

=
%aﬂg = | maai | oz | 2as30 | 2azan | 2assa | 2dzed | 2d2a7a | 2@2s
o211 53/58 0/58 0/58 3/58 0/58 0/58 0/58 2/58
Fe22_1 0/130 122/ 130 0/130 0/130 0/130 8/130 0/130 0/130
Fe222 0/128 117/ 128 0/128 0/128 0/128 11/128 0/128 0/128
Z2:2.3 0/118 109/ 118 0/118 0/118 0/118 8/118 1/118 0/118
F23.1 0/112 0/112 81/112 0/112 31/112 0/112 0/112 0/112
Z232 0/102 0/102 91/102 0/102 9/102 2/102 0/102 0/102
F24_1 0/49 0/49 0/49 43/49 0/49 0/49 0/49 6/49
Ze)242 2/33 0/33 0/33 29/33 0/33 0/33 0/33 2/33
F25_1 0/88 0/88 2/88 0/88 86/ 88 0/88 0/88 0/88
F26_1 0/68 0/68 2/68 0/68 0/68 58/68 7/68 1/68
Fe27.1 0/77 0/77 0/77 0/77 0/77 16/77 61/77 0/77
F28_1 0/69 0/69 0/69 3/69 0/69 0/69 0/69 66/ 69
27282 0/41 0/41 0/41 5/41 0/41 0/41 0/41 36/41
27283 0/58 0/58 0/58 0/58 0/58 0/58 0/58 58/58
2284 0/38 0/38 0/38 7/38 2/38 0/38 0/38 29/38
27285 0/46 0/46 0/46 4/46 0/46 1/46 0/46 41/46
27286 0/42 0/42 0/42 6/42 0/42 0/42 0/42 36/42
2287 0/66 0/66 0/66 3/66 0/66 5/66 0/66 58/66
27288 0/47 0/47 0/47 3/47 0/47 0/47 0/47 44/47
27289 0/55 0/55 0/55 9/55 0/55 0/55 0/55 46/55
2 28_10 0/83 0/83 0/83 6/83 0/83 0/83 0/83 77/83
E 4 MoOiEEH|7t 2082l JdLES SZolMelel MY Hut
Table. 4 Classification result for singing noise with SNR of 2dB
JANE Fef11 | Felz2l | F#23l | FeElzdll | FHasin | FElzell | FH70 | FE8ld
Zef1 1 54/58 0/58 0/58 3/58 0/58 0/58 0/58 1/58
Fe22.1 0/130 114/ 130 0/130 0/130 0/130 12/130 4/130 0/130
Fe222 0/128 112/ 128 0/128 0/128 1/128 13/128 2/128 0/128
Ze22.3 0/118 103/118 1/118 0/118 0/118 13/118 1/118 0/118
Fe231 0/112 0/112 91/112 0/112 19/112 1/112 1/112 0/112
Ze2322 0/102 0/102 85/ 102 1/102 15/102 0/102 0/102 1/102
Ze241 0/49 0/49 1/49 40/49 0/49 0/49 0/49 8 /49
Ze)242 0/33 0/33 0/33 32/33 0/33 0/33 0/33 1/33
Ze251 0/88 0/88 2/88 0/88 86/ 88 0/88 0/88 0/88
Ze26_1 0/68 0/68 1/68 0/68 0/68 58/68 8 /68 1/68
Fe2=71 0/77 0/77 0/77 0/77 0/77 44,71 33/77 0/77
Z28_1 0/69 0/69 0/69 4/69 0/69 0/69 0/69 65/69
2282 0/41 0/41 0/41 4/41 0/41 0/41 0/41 37/41
2283 0/58 0/58 0/58 0/58 0/58 0/58 0/58 58/58
Ze28.4 1/38 0/38 0/38 4/38 2/38 0/38 0/38 31/38
2285 0/46 0/46 0/46 2/46 0/46 0/46 0/46 44 /46
2286 1/42 0/42 0/42 5/42 0/42 0/42 0/42 36/42
2287 0/66 0/66 0/66 9 /66 0/66 11/66 0/66 46/ 66
2288 1/47 0/47 0/47 4/47 0/47 0/47 0/47 42/47
2289 0/55 0/55 0/55 3/55 0/55 0/55 0/55 52/55
2 28_10 0/83 0/83 0/83 5/83 0/83 0/83 0/83 78/83
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