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Evaluating Advanced Audio Understanding and Reasoning Examples of Question-Answer pairs in MMAU Deep Dive into Skill-Specific LALMs Performance
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Figure 2. Examples from the MMAU benchmark illustrating the diverse range of reasoning and
information extraction tasks across the domains of sound, speech, and music.

complex reasoning that characterizes more sophisticated forms of intelligence.

" We present MMAU, the first benchmark for evaluating advanced audio perception and
reasoning in LALMs. Featuring 10K expert-annotated instances across speech, sounds, and
music, MMAU tests 27 distinct skills, requiring advanced audio understanding and domain
knowledge.

Figure 4. Accuracy for Gemini 2.0 Flash across easy, medium, and hard questions, categorized by
skills. LALMs excel in some skills across all difficulty levels (e.g., Phonemic Stress Pattern Analysis)
but struggle with others (e.g., Temporal Reasoning) regardless of difficulty.

Are LALMs Really Listening?

" Each task in MMAU involves rich, context-specific audio paired with human-annotated QA
pairs that require expert-level knowledge and reasoning abilities.

" The benchmark covers a wide range of challenges, illustrating the breadth and depth of
MMAU'’s evaluation scope.

MMAU Vs. Prior Audio Benchmarks To assess LALMs' attention

to audio, we replace the
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Figure 1. (Left) Distribution of skills required for information extraction questions and (Right) for
reasoning questions in the MMAU benchmark across the multiple domains. Each question in
MMAU demands the model to apply one or more of these skills.

Table 2. Performance comparison of various LALMs and LLMs on the MMAU. The best performing
models in each category are highlighted in bold, and the second-best scores are underlined.

Figure /. MMAU Project Page.

Figure 8. Reasoning training data.



