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Introduction

◼ Audio-visual scene understanding tasks

➢ Temporal localization

Audio-Visual Event Localization (AVE)

Audio-Visual Video Parsing (AVVP)

Helicopter, [3,6]

Top left: (60, 72)

Bottom right: (127, 223)

Question: Which xylophone 

makes the sound first?

Answer: Right

➢ Spatial localization

Audio Referred Image Grounding (ARIG)

➢ Spatial-temporal reasoning

Audio-Visual Question Answering (AVQA)

➢ Pixel-level understanding

Audio-Visual Segmentation (AVS)

Reference Audio-Visual Segmentation (Ref-AVS)
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Motivation

➢ Is the mainstream learning paradigm of building a large-scale instruction-tuning dataset and directly doing multi-task 

instruction-tuning the best?

➢ Especially for multimodal scene understanding tasks with large task differences, how to effectively alleviate the mutual 

interference among tasks and promote explicit cooperation among tasks?
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Method

◼ Data perspective

Refine the labels of existing datasets to include specific spatiotemporal information and clarify the 

explicit cooperation relationship among tasks.
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Method

◼ Data perspective

Audio-Visual Unified Instruction-tuning dataset with Explicit reasoning process (AV-UIE dataset)
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Method

◼ Model perspective

Decoupling model’s capabilities

Each LoRA head is responsible for learning different types of data interactions, decoupling the model’s capabilities.

During the learning process, when the capabilities of a head are enhanced, other types of tasks can benefit from the same hea d.
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Experiments

◼ Comparison with general models
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Experiments

◼ Comparison with specialized models
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Experiments

◼ Visualization results
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Experiments

◼ Visualization results
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Experiments

◼ Visualization results



Thank You for Listening!

Project: https://gewu-lab.github.io/Crab/

Model:  https://huggingface.co/ahsgdxhs/Crab

Dataset: https://huggingface.co/datasets/ahsgdxhs/AVUIE

Arxiv: https://arxiv.org/pdf/2503.13068

https://gewu-lab.github.io/Crab/
https://gewu-lab.github.io/Crab/
https://gewu-lab.github.io/Crab/
https://huggingface.co/ahsgdxhs/Crab
https://huggingface.co/datasets/ahsgdxhs/AVUIE
https://arxiv.org/pdf/2503.13068
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