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A study on loss combination in time and frequency for effective
speech enhancement based on complex-valued spectrum
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ABSTRACT: Speech enhancement is performed to improve intelligibility and quality of the noise-corrupted
speech. In this paper, speech enhancement performance was compared using different loss functions in time and
frequency domains. This study proposes a combination of loss functions to utilize advantage of each domain by
considering both the details of spectrum and the speech waveform. In our study, Scale Invariant-Source to Noise
Ratio (SI-SNR) is used for the time domain loss function, and Mean Squared Error (MSE) is used for the frequency
domain, which is calculated over the complex-valued spectrum and magnitude spectrum. The phase loss is obtained
using the sin function. Speech enhancement result is evaluated using Source-to-Distortion Ratio (SDR), Perceptual
Evaluation of Speech Quality (PESQ), and Short-Time Objective Intelligibility (STOI). In order to confirm the
result of speech enhancement, resulting spectrograms are also compared. The experimental results over the TIMIT
database show the highest performance when using combination of SI-SNR and magnitude loss functions.
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Table 1. Result of speech enhancement trained with
various loss function. The results are averaged for
all test data set.

Loss function SDR PESQ STOI

No processing 0.56 1.629 65.9
SI-SNR 15.46 2.907 88.7
Spectrum 9.86 2.725 82.3
SI-SNR-+Spectrum 14.63 2.869 87.8
SI-SNR+Magnitude 15.50 2.912 88.7
SI-SNR-+Phase 15.27 2.885 87.9
SI-SNR+Magnitude+Phase | 15.09 2.894 88.0
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