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Conclusion

Introduction

A scenario of real-life full-end speech communication

Noise exists in not only speaker but also listener environments

(1) Reduce noise in far-end side and improve speech intelligibility in near-end side

(2) Improve the listening experience for listeners

Model

Experimental Results

Settings

Goals

Experiments

Ø Far-end noise: Cafeteria
• SNR = 6, 10, 14 dB

ØNear-end noise: Airport Announcement
• SNR = -9, -5, -1 dB

Ø Evaluation metrics
• Intelligibility metrics: SIIB, HASPI, ESTOI
• Quality metrics: PESQ, HASQI, ViSQOL

Audio Samples

Links
Ø We proposed a DNN-based joint framework integrating noise reduction with listening enhancement
Ø Joint model can achieve significant intelligibility gain while preserving speech quality well in both objective

evaluations and subjective listening tests, which outperforms the disjoint pipelines by a large margin.

Module details: 

Signal model:

• Noise reduction (NR) module suppresses noise
Ø NR receives noisy input and outputs denoised speech

• Listening enhancement (LE) module modifies speech to make it 
sound more intelligible
Ø LE receives denoised speech and noise estimation, then

outputs the enhanced speech
• Noise token module encode the far-end environment information 

to exploit noise knowledge

• NR, LE, and Noise token modules are jointly optimized

Compared systems

ØNoisy: The far-end input noisy speech is played under the near-end noise without 
any modification

ØNoisy+NR: The far-end input noisy speech is processed only by NR module
ØNoisy+LE: Processed only by LE module
ØDSPPipe: Processed by signal processing-based disjoint pipeline, which consists of 

Wiener filter (for NR) and SSDRC algorithm (for LE)
ØNeuralPipe: Processed by neural network-based disjoint pipeline, which consists of 

the pretrained CRN-based NR and GAN-based LE modules
Ø Joint: Processed by the partial joint model (without noise token module), in which 

the NR and LE models are jointly optimized
Ø Joint+NT: Processed by the full proposed joint model (with noise token module)

Objective evaluation

Subjective preference tests

Figure 1 Preference scores (%) with 95% confidence intervals.
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Investigation:

• Disjoint pipeline vs. Joint optimization


