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A Study on Background Noise Cancellation Using Single-layer Perceptron
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ABSTRACT

In this paper, single-layer Perceptron with activation function is applied to the background noise cancellation. This single-layer
Perceptron system employs normalized least mean square(NLMS) algorithm, sigmoidal activation function, and one-layer
network.

Especially, sigmoidal funtion is analyzed by statistical method, and approximated to the probabilistic background noise
expectation. Through computer simulation the original speech has been extracted from the mixed signal with background noise.
This background noise is mobile’s engine sound and composite speech sound of many speakers.
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The criteria for performance evaluation is signal-to-noise ratio(SNR), root square error(RSE), spectrogram in the time and fre-

quency domain, and hearing test as a subjective evaluation. Experimental results show that the performance of the proposed sin-

gle-layer Perceptron is better than that of the adaptive filter with NLMS.
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Table 1. SNR for attenuation channel(A case)

A Az RN
99 th=l th=1.5 th=2_ th=3
30315}] ga = A= = Az = A= A= = = = = = Az
.0005{) 0007 .0009 ||.0005 {}.0007 || .0009 | .0005 || .0007 Jf0oo9 [ 0005 If.0007 ||.0009
Attenu||-11.36{-5.10| 3.70| 3.81 {3.59 |3.79 |3.37 |2.89 | 3.45 [2.81 [2.26 |2.66 [1.92 |1.37
-ation
(/o) 1-6.25 [ 0,03 5.71| 573 |5.45 |5.68 |5.18 |4.62 | 5.26 |4.52 [3.88 |4.34 |3.46 |2.80
Attenufl-g 75 | -2.500 4.71 | 4.25 |3.73 [4.11 |3.63 |2.75 | 3.47 12.66 [2.07 |249 |1.71 [1.14
-ation
(1/3%) {1-5.65 [ 0.55 | 5.92 | 5.41 | 4.85 |5.26 [4.44 |3.77 | 4.57 |3.67 [2.99 |3.48 |2.59 |1.97
B 2 4" EAEZ 72t AdeAMe SNR(A B$)
Table 2. SNR for filter channel (A case)
qu ag FEREE
th=3 th=4 th=5 th=6
Bk == =
2y g A= A= A= A= A= A= A= A= = A= =fjA = A=
0005 00071 .0009 || 0005 ||.0007 |j 0009 || .0005 || .0007 [.ooos || .0005 If.0007 [f.0009
;‘;"SVS 523 1275] 7.381 7.53 | 7.20 17,55 |7.23 |6.71 | 7.39 {6.77 |6.11 |7.09 |6.29 |5.57
’;‘;‘;g 4.95 [3.01| 7541 763 |7.37 [7.66 [7.20 |6.75 | 7.47 |6.81 [6.14 |7.15 |6.32 |5.59
unkno-
wn(10) |[6:39 [ 3.49 | 8.06 | 7.94 | 7.55 |8.05 [7.50 |6.87 | 7.73 |6.93 [6.20 |7.32 [6.39 |5.62
‘;’;ﬁ’l‘g 935 |1.14| 642|670 | 6.59 |7.22 [7.02 |6.59 | 7.28 |6.71 [6.08 |7.05 |6.28 |5.56
‘:f;i’z‘(‘)r) -11.41|0.87| 3.69{ 4.10 | 4.17 |5.44 |5.60 |5.42 |6.11 |593 |552 [6.26 |5.80 |5.24
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B 3 44 4% R AdolMe] SNR(B %E4)
Table 3. SNR for attenuation channel (B case)

A4 3¢ 2244
. thel th=1.5 th=2 =3
¥y {QE‘] A= A=z A= A= A= A= A= A= A= = = lA= A=
.0005{| .0007{} 0009 {|.0005 ||.0007 I .0009 || 0005 {| .0007 Il .0009 f.0c0s [f.0007[).0009
Attenuf-12.98| 6.36 | 3.86 | 3.99 {3.75 [3.96 [3.49 |295 | 358 {286 |2.22 [268 {1.81 [1.13
-ation
(/o) [[17.39) -11.48 2.33 | 2.41 |2.13 [2.40 |1.89 |1.35 | 1.99 |1.26 |0.60 [1.08 [0.14 |-0.78
Attenu ||-11.69{-5.77 | 4.16 | 3.69 {3.15 [3.55 [2.76 |2.11 [ 288 {200 [1.33 |1.82 [0.89 |0.14
-ation
(1/3#) |-14.78| -8.87 | 3.17 | 2.68 | 2.15 {2.54 |1.77 |1.12 | 1.88 |1.02 |0.30 j0.82 |-0.21]-1.30
E 4 ¥H 4% 2= AdoAe SNRB 4¥$)
Table 4. SNR for filter channel (B case)
g ae ¢ 24 %
. th=1 th=41 1h=2 th=3
B ga = A= = = A= A= Az A= = Az =[lA = A=
.0005{] 0007} .0009 ||.0005 Il 0007 |f .0008 || 0005 | .0007 jl.0009 |f 0005 {0007 {0009
}‘)‘;:S -12.74) -2.30| 5.62 | 4.83 [4.18 |4.71 [3.77 |3.04 | 3.90 |2.84 [222 |273 |1.79 |1.10
‘:‘s‘: -12.47]2.04| 5.68 | 4.89 | 4.20 |4.73 |3.78 |3.05 {3.92 {294 [2.23 |2.74 {1.79 [1.10
‘v‘v‘;"(’;‘(‘; 1160 | -1.60| -1.23| -1.11|-1.11 |2.80 |8.22 |3.37 | 471 |5.00 [5.00 |581 [5.63 |5.28
“f;k(‘l‘; -13.96| -3.41| -7.32 -7.80(8.17 |-2.89 | -2.92 | -3.02 [ 0.74 |0.90 [0.90 |4.24 |4.29 [4.12
‘v’v’;k(;‘g -15.62| -5.51| -10.8] -11.2| -11.5 |-8.23 |-8.58 | -8.85 | -4.62{-4.73 |-4.87 | 0.59 {0.73 [0.69
B 5 A Ad BAE e gAY SNR (A.BAS)
Table 5. SNR for delay channel (A, B case)
¢ 294 A
Ag | thel th=1.5 th=2 th=3
q 7 gE || A= = = = = Jla= fia= = = = = fa=
.0005 {0007 {|.0009 [} 0005 {|.0007 |} 0009 } .0005 |i.0007 || .0009 || 0005 [|.0007 ||.co0e
(case A)
4 26 1.87 1 2.75 [3.56 [4.13 {429 |5.15 {570 |5.23 |59 |6.35 |6.21 |6.57 [6.56
(case B)
085 || 4.45| -1.381-0.50 {0.06 }1.00 |2.09 |2.78 |242 |3.44 |3.98 |3.90 |4.49 |4.60
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