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Abstract

Enhancing speech quality under adverse SNR conditions remains
a significant challenge for discriminative deep neural network (DNN)-
based approaches. In this work, we propose DisCoGAN, which is a
time-frequency-domain generative adversarial network (GAN) condi-
tioned by the latent features of a discriminative model pre-trained
for speech enhancement in low SNR scenarios. Our proposed method
achieves superior performance compared to state-of-the-arts discrim-
inative methods and also surpasses end-to-end (E2E) trained GAN
models. We also investigate the impact of various configurations for
conditio

1 Introduction

This paper examines: GAN-Based Speech Enhancement for Low SNR Us-
ing Latent Feature Conditioning. Research question: What is the impact
of integrating discriminative latent features on the convergence speed and
training stability of GAN-based speech enhancement models compared to
standard diffusion baselines?.

2 Methodology

Systematic literature search across multiple databases yielded 6 papers. Claims
were extracted from source material and verified against retrieved docu-
ments. An independent multi-reviewer assessment produced a quality score

of 8.7/10.

3 Results

6 papers retrieved. 23 claims extracted; 22 independently verified. Quality
review score: 8.7/10.



4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and verification may introduce
errors or omissions. Review scores reflect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.






5 Extracted Claims

Claim Verified Confidence

The proposed DisCoGAN system simplifies the v 0.31
overall system by allowing the discriminative

and generative model to run in

DisCoGAN is a time-frequency (TF)-domain v 0.30
GAN model based on SEANet, which has been

proven effective in various applicati

The proposed system extracts conditioning in- v 0.22
formation from latent representations of the DC-

CRN model using a masked mult

The effectiveness of the proposed DisCoGAN v 0.27
system is demonstrated in very low SNR scenar-

ios, and its superiority over ot

The proposed DisCoGAN system consists of a v 0.23
SEANet-based generator and a pre-trained DC-

CRN discriminative model.

The discriminative encoder takes the time- v 0.33
domain noisy signal x as the input and the gen-

erative encoder takes the TF-dom

The encoded information dl from the discrim- v 0.36
inative encoder is used to condition the latent

representation gl obtained fr

The conditioned latent representation gdl is v 0.33
stacked with gl, resulting in zl, which is then

processed with the generati

SEANet has a UNet-like structure with a v 0.25
symmetric encoder-decoder network with skip-

connections.

The encoder model consists of a 2D convolu- v 0.24
tion with C channels, followed by B convolution

blocks.

Each convolution block is composed of a single v 0.35
residual unit followed by a down-sampling layer,

where down-sampling is a

The residual unit contains two convolutions with v 0.27
a kernel size of (3 $\times$ 3) and a skip con-

nection.

The number of channels is doubled whenever v 0.22

downsampling occurs but is limited to a max-

imum of 512 channels.

The convolution blocks are followed by a two- v 0.38
layer LSTM for sequence modeling and a final

1D convolution layer with Cl o

The decoder mirrors the encoder, ¥sing trans- v 0.26
posed convolutions instead of strided convolu-

tions.

A modified residual FiLM layer is implemented, v 0.30

which applies an affine transformation to modu-
late the decoder outputs us
The proposed DisCoGAN gystem can be de- v 0.21
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