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How can speech quality assessment benefit from auditory LLM? Multi-task speech quality assessment !

Natural language speech quality assessment

Better than SSL model !

QualiSpeech dataset !

• Distor'on score:  3
• Distor'on descrip(on:
     There is a voice feels distorted with intermi7ent 
electric current quality from 1.5~2.5s.

• Overall quality score:  2
• Reasoning for overall quality score:
     The overall quality is rated poorly due to the 
intrusive background noise and high listening effort, 
leading to a less favorable impression of the speech.

Detailed Description
more nuanced descriptions than a simple numerical score
for example, we can identify type and time of distortion 

and noise using natural language

Reasoning for rating
explain why the audio sample is rated as such a score

for example, giving a reason alongside a score provides 
more detailed and instructive feedback

10558 samples in train splits, 2167 samples in valid splits, 1852 samples in test splits 

Covering a wide range of both real data and synthetic data, also data from recent high-performance 
open-source zero-shot speech generation and voice conversion models

Comprehensive annotations include 11 low-level speech aspects, from scores to simple descriptions

Also QualiSpeech Benchmark for evaluating low-level speech perception in auditory large 
language models (LLMs). Welcome to download and try our dataset! 

Input Audio

Instruction 
prompt

Answer

With different prompts,
auditory LLMs can do different tasks.

① Multi-task speech quality assessment

Auditory LLMs can generate 
responses in natural language.

② Quality assessment in natural language

Auditory 
LLM

(SALMONN, 
Qwen2-Audio, 
WavLLM etc.)

QA: Please answer the question in detail.
ASR: Recognize the speech and give me the transcription.

…

The highest mountain in the world is Mount Everest, 
located in the Himalayas between Nepal and Tibet. It stands 
at a height of 8,848 meters (29,029 feet) above sea level.

👉

QualiSpeech

wangsiyi23@mails.tsinghua.edu.cn,cz277@tsinghua.edu.cn

Noise Distortion Speed Continuity Effort Naturalness Overall
0.703 0.571 0.178 0.450 0.513 0.535 0.622

Main 
Results

Noise Distortion
Prec Rec Corr IoU Prec Rec Corr IoU
0.62 0.54 0.53 0.73 0.76 0.84 0.66 0.77

Predicting	aspects	in	scores

Predicting	aspects	annotated	in	descriptions

Unnatural	pause Voice
Prec Rec IoU Corr GenderAcc
0.55 0.60 0.34 0.48 0.98

Annotation
3 steps, questionnaires to collect basic annotations, 

Leveraging GPT, then annotator double check

Evaluation
Split natural language assessment into aspects by GPT, 

then evaluating each aspects separately

Results
• Auditory LLMs can grasp low-level speech features.
• The model always identifies the correct time periods 

if the model recognizes noise or distortion
• The precision and recall metrics reveal that the 

model’s ability to reliably detect the presence of 
noise or distortion still requires improvement.

GPT generates descriptions 
from meta information

Annotators revise
the generated descriptions

Annotators complete
the basic annotations

However, there is noticeable distortion 
characterized by pitch alterations and a 
mechanical sound, particularly evident in 
the first few seconds, which detracts 
from the overall quality. …… [descripions 
of aspects] …… Overall, while the 
background noise is minimal, the 
distortion and unnatural qualities 
significantly impact the overall quality, 
leading to a fair evaluation of the speech 
sample.

Scales Descriptions for 
specific aspects

7 aspects

+
noise, distortion, 
speed, continuity, 

listening effort, 
naturalness, overall

4 aspects
noise (type&time),

distortion (type&time), 
unnatural pause (time), 

feeling of voice 
(age, gender & tone)

However, there is noticeable distortion 
characterized by pitch alterations and a 
mechanical sound, particularly evident in 
the first four seconds, which detracts 
from the overall quality. …… [descripions 
of aspects] …… Overall, while the 
background noise is minimal, the 
distortion and unnatural qualities 
significantly impact the overall quality, 
leading to a poor evaluation of the 
speech sample.

refine hallucinations
add missing information

generate descriptions
in CoT format

Scores: 

Scores: 
Noise: 4, Distor)on: 5, Speed: 3

Con)nuity: 5, Naturalness: 3 
Listening effort: 5, Overall: 3

Please evaluate the quality of the 
audio you just heard. Start by 
analyzing specific aspects such as 
noise levels, distorAon, naturalness 
and so on. Then provide an overall 
assessment based on these factors.

Speech 
Encoder

Connector
Q-Former

LLM 
backbone

❄

❄

Finetuned 
with LoRA

Simple descrip5ons: 
Noise type and )me: Music, 0-3s
Distor)on type and )me: None

Unnatural pause )me: None
Feeling of voice:

A young man's gentle voice 
with a peaceful tone

+

Metrics: precision & recall &
correlation score by GPT ii & IoU

Input speech sample

Evaluation prompt

The speech sample presents a moderate 
level of background noise, with 
noAceable background music from 0 to 
2.6 seconds, which slightly detracts from 
clarity. …… [descripAons of aspects] …… 
CollecAvely, these factors lead to an 
overall quality that can be described as 
poor, indicaAng significant room for 
improvement in clarity and naturalness.

Response
(natural language assessment)

Split 
by GPT

Metrics: PCC

Auditory 
LLM

① Please evaluate the quality of 
the speech sample.

② Could you please show me a 
score of the quality of this speech 
sample according to NISQA 
standards?

③ Could you please indicate which 
speech sample has better quality?

④ Please give a score of the 
speaker similarity of the voices in 
the audio.

① The audio recording has a notice-
able distortion and is somewhat 
disjointed, with background noise 
present. The overall quality of the 
recording is average.

② The score of the quality of the 
speech sample is 2.8.

③ The former.

④ The score of speaker similarity 
is 1.5.

Input AudioTask-specific Prompt Task-specific Answer

LoRA finetuned
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