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Motivation

• Multi-metric mindset towards

• A diagnostic, holistic, and user-
aligned view of speech generation 
system behavior 
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Introducing VERSA

• VERSA (Versatile Evaluation for Speech and Audio)

• Targets a general interface for speech and audio evaluation

• A collection of conventional/recent automatic quality evaluation metrics

• Highly integration to toolkits / challenges
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Further Step from VERSA

• Can we expand further from VERSA, with a single-unified model?

• What are the potential benefits?

• Enhanced robustness to various conditions

• Better utilization of the information

• Elevated efficiency of inference
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General Concept of Uni-VERSA
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However, challenges remains

• Diverse Scale Issues

• Limited Data Availability

• Dependency Modeling with Flexible Control
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However, challenges remains

• Diverse Scale Issues

• Limited Data Availability
• We can not have a full set of metrics for all the data

• Dependency Modeling with Flexible Control
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However, challenges remains

• Diverse Scale Issues

• Limited Data Availability

• Dependency Modeling with Flexible Control

• Difficulty in leveraging dependency benefits

• Inefficient modeling with incomplete metric labels



9CMU-LTI WAV Lab 9

ARECHO: Autoregressive Evaluation

• Tokenizing Everything

• Dynamic Classifier Chain

• Two-step Confidence-oriented Decoding
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Experiments

• Dataset combination (87 metrics included)

Two combination:

- Base (a 300h domain-balanced training set)

- Scale (a 2kh larger-scale training set)

Training: 

- Uni-VERSA (baseline); 

- Uni-VERSA-T (baseline + tokenization);

-  ARECHO (proposed)
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Main Results

MSE: Mean square error; 
LCC: Linear correlation coefficient
KTAU: Ktau ranking-based correlation
Acc: Accuracy
F1: F1 measure 
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Main Results
Effect of tokenization

-> Consistent improvements 

on classification metrics due 

to mitigated scale differences
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Main Results
Effect of AR Modeling

-> Consistent improvements 

with AR modeling
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Dependency Modeling

Top 3 – Bottom 3 metrics ranked 
by average position (Avg. Pos.) 
across three test sets

An option to show dependency 
reasoning in ARECHO
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Dependency Modeling

Check full metric order in the paper!
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Future works

• Scaling!

• ARECHO as a reward model

• ARECHO + Uni-VERSA

• Same concept in pre-training/mid-training (meta data permutation)

• From fixed metric set to natural language (connecting to LLM)

• How to combine the information
• How to activate the usage
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Thank you for listening!
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