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Pytania badawcze 

W ramach badań chcę odpowiedzieć na pytania: 

- Czy dostępne neuralne kodeki mowy 
dobrze reprezentują jęz. Polski

- Czy neuralne kodeki mowy są dopasowane 
do istniejących modeli LLM dla jęz. Polskiego np. Bielika

Neural self-supervised audio representation for SpeechLLM - benchmarking neural audio codecs for Polish language  MLinPL 2025, Warszawa  16.10. 2025



Two main research questions:

- Do available neural speech codecs 
effectively represent the Polish language?

- Are neural speech codecs well-suited 
for integration with existing Polish LLMs such as Bielik?



Text LLM

Co u ciebie ?

nie naj gorzej !

nie naj gorzej !

eos

Text LLMs performs 
next-token-prediction.

prompt

What about in speech processing?



Speech LM

Discrete speech tokensSimilar to text LM, there are also some 
models trained on speech tokens



Speech LM

What are these tokens?

How to do speech LM for Polish lang.?

What do speech LM look like?





Speech LM

● Speech quantization
● Prompting Speech LM

Speech LM

Text Encoder

Hello !

● Audio Prompting

(1) Speech-only LM

quantize

(2) LM that speaks



LLM

Text 
Encoder

Speech 
Encoder

Cześć

Hello

(3) LLM that listens & speaks

LLM

Text EncoderSpeech 
Encoder

Transcribe the 
speech.

Hello

(4) LLM that follows instructions

● Instruction Tuning● Multi-task Learning



Speech LM

71 11 8 59 25

11 8 59 …

Speech LM trained on 
speech tokens

What are these speech tokens?



Discrete speech tokens:
● pseudo text
● semantic tokens

Speech representation

Quantization

71

SSL Model

11 8 59 25

K-means

e.g. HuBERT, w2v-BERT, WavLM

pre-trained SSL representation models



71

SSL Model

11 8 59 25

K-means

Speech LM

71 11 8

59 25 …

Speech LM performs next-token prediction 
on the speech tokens autoregressively



Speech Decoder

71

SSL Model

11 8 59 25

K-means

Pre-trained 
speech decoder

Speech LM

71 11 8

59 25 …

The speech tokens can be synthesized 
back to waveform



neural audio codec - 
as self-supervisedly learned representation

Codec
Decoder

semantic

acoustic 

emotion 

speaker 

Codec Encoder



Speech LM

speaker, 
acoustic environment
consistent

Codec Decoder

Speech LM

Powiedz mi coś po polsku

Codec Encoder

Nie chce mi się z tobą gadać



Here, are list of representation to evaluate

self-supervisedly learned representation

wav2vec2.0, HuBERT, WavLM, w2v-bert-2.0
neural audio codecs:

EnCodec, DAC, SoundStream, 

neural speech codecs for speechLLM

SpeechTokenizer, WavTokenizer, XCodec, FunCodec, Mimi

Dataset:

Bigos-v2 test set  https://huggingface.co/datasets/amu-cai/pl-asr-bigos-v2

https://huggingface.co/datasets/amu-cai/pl-asr-bigos-v2




Use speech codec as input.
then fine-tune the adapter

LLM

Speech Encoder

😀Cześć, chcesz o tym pogadać ?

Speech tokens

🔥LoRA ❄ 





Pytania ? 
questions ?
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Contact me: 
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