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Recognition of Acoustic Signals
Using Bispectrum Technique and Neural Network

Yang, Yong Suk - An, Chong Koo - Choi, Jaec Ha

School of Electrical Engineering

<Abstract>

Bispectrum has the magnitude information of a signal in the frequency domain as
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well as the phase information of the signal. However, it takes longer time to compute
the bispectrum of the signal than to compute the power spectrum which has only the
magnitude information of the signal. Although the power spectrum is a 1l-dimensional
function, the bispectrum is a 2-dimensional function so that the contour plot of the
bispectrum can be considered as a pattern. Since the patterns of the bispectra of the
measured acoustic signals are different each other, a pattern recognition technique is
proposed to recognizing the bispectra of the acoustic signals as a method to identify the
sources of the acoustic signals. In this paper, the bispectra of the acoustic signals which
are measured from several kinds of caterpillar vehicles are computed, then a neural network
is used as the identifier of the bispectrum patterns of the caterpillar vehicles, as a result,
the bispectrum patterns are used to identify the sources of the acoustic signals.

1.4 &

HdYAvEd 23 Wy dYAF(random signal)®) 7)o #F ARE HX3Z 9L

U oglate] #Bek ARE AP wFo v A3 =& 4 A(nhonlinear process)ol] 9% H&
AL e Fos HES H¥stuzt & w3 ol &) AFE LA HoHL et
vlol A E & F A (bispectrum estimation)®¥-& F34 43 A4 #AN fle A +e
ol O(zeroyel HAT ABAAZ Ue F 9= 0(zero)o] obd oW zhg zA @k
vlo]AMEY 2 WS AMEY Ao T HRET ofue}t Az o fite] #
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3. A7 3] &9 (Neural Network)

n2A% 3 HA A3 23 (Partially Connected Recurrent Neural Network : PCRNN)&
ol A" EY HEl A& $3e ALRsldY. REAY ANAIHR TS A AALGH
€l (temporal pattern)®] 53 942 98 AUHAT3]. E3, T = PCRNNS o<
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3 AIE Holi gl&o] Busi Loh4]

B =g oj&3t REAY IANEIEZ L3]S 2 2604 B wpe} o] & FH9
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ol &= Q79 A3 error back-propagation) &1 #FH[5]e] o] &HYew, s&H
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Procedure PCRNN
initialize the weights and the biases:;
set n=1;
repeat
for all training categories
choose next category in random order;
reset activation of internal state units to 0.5
reset activation of decision state units to 0.0;
for all training patterns in a chosen category
choose next training pattern in random order;
for all hidden units
compute activations, y;
endloop
for all output units &
compute activations, yx;
endloop
for all output units &
compute errors, ex = Yk—dki
update trainable weights, Wi;
adjust biases, &
endloop

for all hidden units /
update trainable weights, Wi
adjust biases, &

endloop

/+ Decision Feedback */

for all output units & and for all decision state units /

copy Yk 10 yi, i = Yk
endloop '
[+ Internal State Feedback =/

for all hidden units j and for all internal state units m

copy Jj to ¥m, Ym = Vi
endloop
endloop
endloop
set n=n+1;
until termination condition reached:
end; {PCRNN}
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