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Target Speech Segregation Using Non-parametric Correlation

Feature Extraction in CASA System
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ABSTRACT: Feature extraction of CASA system uses time continuity and channel similarity and makes
correlogram of auditory elements for the use. In case of using feature extraction with cross correlation coefficient
for channel similarity, it has much computational complexity in order to display correlation quantitatively.
Therefore, this paper suggests feature extraction method using non-parametric correlation coefficient in order to
reduce computational complexity when extracting the feature and tests to segregate target speech by CASA
system. As a result of measuring SNR (Signal to Noise Ratio) for the performance evaluation of target speech
segregation, the proposed method shows a slight improvement of 0.14 dB on average over the conventional
method.

Key words: CASA system, Feature extraction, Spearman correlation Coefficient, Target speech segregation, Speech recognition
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Fig. 1. Schematic diagram of a typical CASA system.
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Table 1. Types of noise in PNL noises database.

No Type Description
1 Crown NI1-N17
2 | Machine NI18-N29
3 | Alarm and siren N30-N43
4 | Traffic and car N44-N46
5 | Animal N47-N55
6 | Water N56-N69
7 | Wind N70-N78
8 | Bell N79-N82
9 | Cough N83-N85
10 | Clap N86
11 | Snore N87
12 | Click N88
13 | Laugh N89-N90O
14 | Yawn N91-N92
15 | Cry N93
16 | Shower N94
17 | Tooth brushing N95
18 | Footsteps N96-N97
19 | Door moving N98
20 | Phone dialing N99-N100

Segmentation (Cross correlation)

Channel

20 40
Frame

compare of segnent
B 9 Segmentation(Mon parametric)

Channel

Fig. 4. Comparison of cross correlation feature and
non-parametric correlation feature in segmentation.
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Fig. 5. Comparison of cross correlation feature and
non-parametric feature in speech segregation (a)
clean speech (b) noisy speech (c) segregated speech
using cross correlation (d) segregated speech using
non-parametric correlation.
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Table 2. SNR comparison of the conventional method
and the proposed method for the utterance “7t2t|”.
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Table 3. SNR comparison of the conventional method
and the proposed method for the utterance “Z2&".

) cross proposed difference . cross proposed difference
N;J’ge correlation (a) | correlation (b) (b)-(a) Nﬁge correlation (a) | correlation (b) (b)-(a)
SNR(dB) SNR(dB) SNR(dB) SNR(dB) SNR(dB) SNR(dB)
1 13.82 14.27 0.45 1 15.39 15.19 -0.20
2 11.55 11.95 0.40 2 12.79 12.79 0.00
3 15.95 15.78 -0.17 3 15.80 16.05 0.25
4 11.54 11.84 0.29 4 12.51 12.73 0.22
5 11.67 11.68 0.01 5 15.86 15.89 0.04
6 13.76 13.74 -0.02 6 14.08 14.06 -0.03
7 11.33 11.35 0.02 7 11.35 11.63 0.27
8 20.77 20.20 -0.57 8 12.86 13.04 0.18
9 13.74 12.12 -1.62 9 16.70 17.14 0.44
10 15.76 16.12 0.35 10 17.09 17.56 0.47
11 10.96 11.89 0.92 11 12.50 12.51 0.01
12 15.01 16.50 1.49 12 16.10 16.95 0.85
13 17.42 16.51 -0.91 13 15.02 14.99 -0.03
14 14.33 14.79 0.47 14 18.11 18.46 0.35
15 20.05 20.09 0.04 15 19.46 19.37 -0.08
16 19.11 19.28 0.17 16 17.20 17.90 0.70
17 15.19 15.44 0.25 17 14.08 14.13 0.05
18 1831 18.40 0.10 18 15.52 15.69 0.17
19 1151 11.44 -0.07 19 11.06 11.04 -0.02
20 19.31 19.73 0.41 20 9.45 9.45 0.00
average 15.05 15.15 0.10 average 14.65 14.83 0.18
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Table 4. Overall SNR comparison of the conventional
method and the proposed method.

=
e

cross proposed difference
utterance | correlation (a) | correlation (b) (b)-(a)
SNR(dB) SNR(dB) SNR(dB)
7l 15.05 15.15 0.10
e 15.15 15.26 0.11
EnAC)S 14.72 14.88 0.16
=5 14.65 14.83 0.18
o 14.04 14.19 0.15
average 14.72 14.86 0.14
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