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INTRODUCTION AND MOTIVATION —————————————————————————
The motivations behind this study are:

- Foundation models enhance hearing with self-supervised learning inspired by NLP.

- Hearing includes indentifying speech, object attributes, and sound event order .

- Models combine audio and text for classification, retrieval, and generation.

- The study explores evolution, challenges, and innovations in auditory models.

The objectives of this study are:

• To analyze the SoTA audio-language models’ architecture and training mechanisms

• To analyze the hierarchical feature representations across speech and speaker tasks

• To analyze a large-scale evaluation of Speech FMs using (Dynamic-) SUPERB frameworks

• To study the extent to which models are able to hear.

MODELS ARCHITECTURES ———————————————————————————–

1. CLAP’s Architecture (Elizalde et al., 2023) : 2. Pengi’s Architecture (Singh et al., 2024): 3. SALMONN’s Architecture (Tang et al.,
2024):

4. Example of SALMONN (Tang et al., 2024):

Task: ”Speech-Audio Coreasoning”

SPEECH MODELS BENCHMARKS ————————————————————————–
Hallucinations in Audio Models: A Multi-Task
Study (Kuan & Lee, 2024)

Introducing the First Dynamic, Collaborative
Benchmark for Speech Instruction Tuning:
Covering 33 Tasks and 55 Evaluation
Instances (Huang et al., 2024)

Dynamic-SUPERB Results:
1. Accuracy on seen tasks:

2. Accuracy on unseen tasks:

Subset of the full results of a Large-Scale
evaluation of 33 Models Across 15 tasks of
SUPERB (Yang et al., 2024):

→ Models rely on pattern recognition rather
than true semantic comprehension.

→ Highlights the need for robust instruction un-
derstanding and generalization.

LAYER-WISE ANALYSIS —————————————————————————————–
Comparison of different layers’ contribution to the models
performance on Speaker vs. Speech tasks (Ashihara et al.,
2024):

layer-wise comparison of two speech-SSL Models (HuBERT
Large vs. wav2vec 2.0 Large on SID & PR tasks (Yang et al.,
2024)

⇒Tasks favor specific layers (e.g., SE: lower, SID/ER:
middle, PR: higher).

⇒ Layer Weights do not reliably reflect layer perfor-
mance;

Layer-wise (Lowest, Middle, Highest) Benchmarking of
wav2vec 2.0, HuBERT, and Data2vec Models Across 5 Tasks
(Yang et al., 2024)

CONCLUSION —————————————————————————————————–
• Models differ not only in their embeddings of auditory features, but also across different tasks.

• Activation tuning is important for harnessing the emerging abilities of speech models as seen in SALMONN.

• Research could benefit from training on multi-modal data and multi-tasking training.

• CLAP and ParaCLAP advanced audio-text alignment using contrastive learning and paraphrased text.

• Pengi’s generative approach and SALMONN’s sound event encoder addressed background audio issues
highlighted by Kuan (2024).
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