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Overview of Proposed AV-STFP

Main Experimental ResultsIntroduction

Motivations: 

1. Pre-training audio-visual encoders on audio-visual pairs requires massive 

data and expensive computing resources. 

2. Retraining pre-trained audio-visual models on downstream tasks increases 

the extra training budget and causes overfitting problems. 

3. Existing prompting learning methods lose modality-specific information due 

to the compressed token fusion

Raised Question: 

Is it possible to prompt frozen image models to capture semantic-temporal 

patterns of audio-video modality and fuse them without losing modality-specific 

information?  The answer is Yes. 

Contributions: 

1. Propose an AV-STFP, a novel prompt learning method to prompt the pre-

trained image-only models to efficiently learn spatial-temporal information of 

audio-visual modality and fuse them for feature interactions.

2. AV-STFP adopts temporal-aware prompting, spatial-aware prompting, and 

multimodal fusion prompting to enable cross-modal adaptation from image 

to video, audio, and multi-modal fusion

3. Experiments on audio-visual tasks demonstrate that AV-STFP achieves 

competitive or even better performance than SOTA methods while only 

introducing a small amount (0.6% of model parameters) of trainable 

parameters

Temporal-Aware Prompting: 

1. Unlike static images, audio and video contain rich dynamic information with 

temporal patterns across frames.

2. Temporal-aware prompting is introduced to adapt the static image models to 

capture temporal dependencies of audio and video modalities. 

3. Insert a set of key-value prompts into the audio-video embeddings along the 

temporal dimension. 

Spatial-Aware Prompting: 

1. Audio spectrogram has different semantics due to the acoustic 

characteristics. 

2. Spatial-aware prompting aims to enable the pre-trained image priors to 

learn the spatial contexts of audio and further strengthen the spatial 

modelling of video by prepending a set of spatial prompts into the tokens.

3. Insert a set of prompts into the audio-video embeddings along the spatial 

dimension. 

Multimodal Fusion Prompting: 

1. It’s crucial to integrate audio and video modalities for enhancing the 

downstream prediction.

2. Multimodal fusion prompting is proposed to enforce image models to 

integrate audio and visual modalities without losing modality-specific 

information

3. Incorporate a set of fusion prompts between audio and visual tokens

Table1: Comparison with state-of-the-art AVE methods

Table2: Comparison with state-of-the-art AVQA methods

Table3: Comparison with state-of-the-art AVAR methods

Ablation Studies

Conclusions

➢ We proposed an efficient and novel prompt learning method to transfer the 

learnt knowledge from the pre-trained image models into the audio-visual 

domain

➢ Our proposed AV-STFP achieves better performance than existing SOTA 

methods in various audio-visual tasks via a small set of trainable 

parameters.

➢ In the future, we will evaluate our model in more challenging audio-visual 

environment.
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