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Abstract

In this study, we evaluated the performance of a companding strategy as a preprocessing for speech enhancement and
noise reduction. The proposed algorithm is based on two tone suppression that is human’s hearing characteristics. This
algorithm enhances spectral peak of speech signal and reduces background noise, however it has tradeoff characteristics
between speech distortion and noise reduction due to limited channel number and nonlinear block. Therefore, we designed
two different companding structures that have relative characteristics of noise reduction and speech distortion and found
suitable companding structures by difference of individual speech perception ability in noise environment. Thus we proposed
speech perception enhancement of cochlear implant user in noise environment with low SNR. The performance of the
proposed algorithm was evaluated through 5 normal hearing listeners using noise band simulation. Improvement of speech
perception was observed for all subjects and each subject preferred the different type of companding structure.
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Table 1. Enhanced XNRy value due to noise reduction.
Input Enhanced Input Enhanced
SNR(dB) | XNRn(dB) | SNR(dB) | XNRn(dB)
20 46.0827 0 9.2973
18 42.5062 -2 7.4292
16 32.4625 -4 55814
14 2711207 -6 3.7412
12 23.2967 -8 1.9120
10 20.2350 -10 0.1153
8 17.6305 -12 -1.6062
6 15.3189 -14 -3.1328
4 13.2007 -16 -4.3654
2 11.2096 -18 -5.2571
1
05 a3 o
g
85 ,
_10 Dj1 B.‘2 U..3 U.IA U.IS 0..6 0;7 U,lB 0.19
Time(s)
ad 5 /& ¥ AFE mE
Fig. 5. Waveform of original sound of /dol/.

04 08 08

0
Time(s)
a2l 6 2dBel AlE of 2 v MT I
Fig. 6. Waveform of sound of 2dB SNR.



84 TS BHOIM YL OIS AT o BRI olof X Y AgHOIN 4T

25 A7V (2E 6) companding strategy %l
E 435 A F 2 29EZ oA u|adtH

Companding strategy & 23 A7 49 XS
3 Agol Bol A2 AL B 4 Jem(ad ),

oo £ o8

1 T T T T T v T

051 E

o
o

Amplitude
[=)

R 1 1 ! ) i 1 L 1

'L
g 61 02 03 04 05 06 07 08 08
Time(s)

a3 7. Companding strategy Xzl=l A& T}
Fig. 7. Waveform of sound processed with companding

strategy.

[} N

°

g_wwww\vf\*\“ﬂ .

i R der i

B W m W% & (r TOR S6% A6G 1829 700 W
Frequency (Hz)

J3 8 ¥ AZe Falg 24

Fig. 8. Frequency analysis of original sound.

[}

°

8 g W bl

E ¥ !"

8

® mD 2 8.4 82 1,832 3 [1 t 2,050 Kz
Frequency (Hz)

O 9. 2dB AT of & H| AFe Fogy 24

Fig. 9. Freguency analysis of sound of 2dB SNR.

6h

Qo

h=3

B AVAIRE S

g WWMWJ'Y

B, 2 1 432 Ax 3 § §832 13 22180 fr
Frequency (Hz)

33 10. Companding strategy X2l= AS Fals 24
Fig. 10. Frequency analysis of sound processed with
companding strategy.

0|g< 2

ey 92 gl § 32 AL T 5 YK
¥ 10). 2 SNRAM & A7 A% XNRyol $4H&
2 1% 2o

2. Y W3 MA0| mE Y &43 NS o
S| 4o wet
338 11& 3 12, ¢, 388 622 3lo Ze AA
o HFE T 1 9A FE W3on, 19 132 ¢ 3
S 282, ¢#& 452 Fo A4 AHE v &4

¥ 2 e W3 MAo o2 XNRy g4t 243t SD
Table 2. Enhanced XNRy and SD due to filterbank

design.
Filterbank Enhanced
) SD (dB)
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1:6 1.3613 136317
15:55 1.3405 12.5408
2:5 1.3263 11.6631
28 : 45 13135 11.0325
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