INTRODUCTION

Background & Challenges

+ X Resource Constraints: On-device neural speech coding requires real-time processing under strict bitrate and compute

limits.

« Y Acoustic Interference: Real-world noise and reverberation severely degrade perceptual quality, demanding integrated

Speech Enhancement (SE).

PR-Vocodec

. Unified Framework: A highly efficient (1.25 G MACs/s computational complexity and 12.37 M parameters ), low-latency

(50 ms) neural codec supporting scalable bitrates (1~6 kbps).

+ +/ Progressive Refinement (PR): Proposes a novel three-stage collaborative training strategy.
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EXPERIMRNTS & RESULTS

Datasets & Augmentation:

Trained on 24 kHz clean speech (EARS, VCTK, LibriTTS, Common Voice, and DNS Challenge 5) , with
Stages 2 and 3 dynamically augmented by diverse noise (80% probability, SNR -5 to 30 dB) and Motus
RIR reverberation (50% probability).

Optimization Objectives:

+ Stage 1 (Teacher): Trained via a GAN framework with a composite loss including multi-scale mel-
spectrogram reconstruction, adversarial, feature matching, and RVQ codebook losses.

+ Stage 2 (Encoder): Optimized using a combination of Mean Squared Error (MSE) and cosine
distance to align student and teacher embeddings.

+ Stage 3 (Decoder): Jointly trained with embedding alignment loss and the GAN-based

reconstruction loss to effectively remove artifacts.

Ablation Study for PR Strategy:
Stage 2: Negligible degradation on clean speech
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+ Subjective Leaderboard (crowdsourced listening tests conducted by LRAC challenge):
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