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ABSTRACT: In noisy and multi-speaker environments, the performance of speech recognition is unavoidably
lower than in a clean environment. To improve speech recognition, in this paper, the signal of the speaker of
interest is extracted from the mixed speech signals with multiple speakers. The VoiceFilter model is used to
effectively separate overlapped speech signals. In this work, clustering by Probabilistic Linear Discriminant
Analysis (PLDA) similarity score was employed to detect the speech signal of the interested speaker, which is used
as the reference speaker to VoiceFilter-based separation. Therefore, by utilizing the speaker feature extracted from
the detected speech by the proposed clustering method, this paper propose a speaker diarization system using only
the mixed speech without an explicit reference speaker signal. We use phone-dataset consisting of two speakers
to evaluate the performance of the speaker diarization system. Source to Distortion Ratio (SDR) of the operator
(Rx) speech and customer speech (Tx) are 5.22 dB and —5.22 dB respectively before separation, and the results of
the proposed separation system show 11.26 dB and 8.53 dB respectively.
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Fig. 4. (Color available online) Clustering of segmented
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Table 1. DER [%] value for each speaker in the
mixed speech that changes by weight ().

« spk 0 spk 1 AVG
0.1 3237 46.92 39.65
0.2 3237 46.92 39.65
0.3 32.36 46.88 39.62
0.4 32.31 46.73 39.52
0.5 32.10 46.74 39.42
0.6 31.91 46.29 39.10
0.7 32.01 44.79 38.40
0.8 32.11 43.46 37.79
0.9 33.13 42.94 38.04
1.0 33.79 42.60 38.20
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Fig. 5. (Color available online) Visualization of changed
overlapping speech by weight,
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Fig. 6. (Color available online) Results of spectrogram from a VoiceFilter model. In order (a) mixed speech, (b)
mask created by VoiceFilter, (c) speech of interested speaker obtained by operation of mixed speech and mask,
(d) speech only of actual interested speaker and (e) loss between (c) and (d).

Table 2, EER [%)] results of i—vector and embedding

system,
EER [%] i-vector Embedding
Korean 2.32 4.95
Telephone 13.74 13.04
conversations

Table 3. SDR [dB] results of No VoiceFilter and
VoiceFilter with i—vector/embedding.

Rx Rx Tx Tx
SDR [dB] Standard Standard
Mean .. Mean ..
deviation deviation
No VoiceFilter 522 5.67 -5.22 5.66
VoiceFilter +
icvector (-LDA) 11.01 2.15 8.54 1.64
VoiceFilter +
Embedding 11.26 2.08 8.86 223
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