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INTRODUCTION

Paper & Demo

Background & Challenges
• Neural codecs enable efficient low-bitrate compression but often overlook strict 

computational constraints.
• Perceptual quality degrades significantly in real-world noisy and reverberant 

environments.

KD-Vocodec: A novel architecture jointly optimizes speech coding and 
enhancement within a unified architecture, which employs feature-level 
knowledge distillation (KD).

🥈 Award: 2nd place in Track 2 of the 2025 LRAC Challenge.
⚡ Ultra-low Latency: 30 ms.
🪶 High Efficiency: 1.28G MACs/s and 12.65M parameters.
📶 Flexible Bitrate: Scalable from 1 to 6 kbps.

METHODS
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EXPERIMENTS

RESULTS

Datasets:
Speech Datasets (24 kHz): Large-scale dataset curated from 
EARS, VCTK, LibriTTS, Common Voice, and DNS Challenge 5.
• Teacher Training (Stage I): Optimized exclusively on 

speech datasets。
• Student Training (Stage II): Clean speech mixed with VCTK, 

WHAM, FSD50K, and FMA noise (80% probability, SNR: -5 
to 30 dB), augmented with Motus RIRs (50% probability).

Training Compute: 
• Stage I: 8 x 3090 GPUs
• Stage II: 4 x 3090 GPUs
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Ablation Study On Student Encoder Architecture:
• The Post-LSTM configuration, when placed after contextual 

aggregation, stabilizes frame-level variations prior to quantization, 
proving crucial for robust latent representations.

• Subjective Leaderboard (crowdsourced listening tests  conducted by LRAC challenge):

Two-Stage Paradigm: 
Stage I for Transparent Coding 

Stage II for Feature-Level 
Distillation. 

• Advantage: Achieves exceptional 
clean speech coding and robust 
speech enhancement in noisy and 
reverberant environments across 
all bitrates.

• Contribution: A low-complexity, 
high-fidelity neural codec integrating 
robust speech enhancement with 
scalable bitrates.

Training Pipeline:
Stage I: Employs the identical VQ-GAN training 
paradigm as Vocodec (arXiv: 2601.13055).
Stage II: Achieves end-to-end knowledge 
distillation using MSE and Cosine distance 
losses.
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