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Why Foundation Model for MultiModal Data

• Broad benefits extending beyond language and vision
• Our world is multimodal
• Five senses – five sources of data processed in different ways
• Multimodal data compliment each other (eg sight, sound and smell of a 

fireplace)
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Why ImageBind

• Large scale training in 6 modalities
• Language, vision, depth map, IMU, sound, thermal

• Demonstrated competitive zero-shot capabilities
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Girdhar, Rohit, et al. "ImageBind: One Embedding Space To Bind Them All." arXiv preprint 
arXiv:2305.05665 (2023).



ImageBind
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ImageBind – Aligning Modalities
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Core Idea

• Train from naturally aligned data
• Image and {text, thermal, audio, depth, IMU}

• Take advantage of implicit alignment
• 𝑥 ∈ image, text, thermal, audio, depth, IMU  and 𝑦 ∈ {

}
image, text, thermal, 

audio, depth, IMU ≠ 𝑥
• Pick one from 𝑥 and pick one from 𝑦 (eg.𝑥 ∈ 𝑑𝑒𝑝𝑡ℎ and 𝑦 ∈ 	𝑎𝑢𝑑𝑖𝑜)
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Dataset

• ℐ,ℳ  where ℐ is image and ℳ is another modality
• Objective is to learn a single joint embedding with only ℐ as the only 

common modality using InfoNCE
• Image embedding : 𝒒! = 𝑓 𝑰!
• Modality embedding: 𝒌! = 𝑔 𝑴!

ℒℐ,ℳ = − log
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[InfoNCE] Aaron van den Oord, Yazhe Li, and Oriol Vinyals. Representation learning with contrastive predictive 
coding. In NeurIPS, 2018.



InfoNCE – Core Idea

• Embeddings of related modalities 𝑖 get closer together
• Also known as positive pairs (eg image: 𝑎𝑢𝑑𝑖𝑜 = 𝐼+,-, 𝑀+,- )

• Embeddings of unrelated modalities 𝑖 ≠ 𝑗 move away from each 
other
• Also known as negative pairs (eg	image: 𝑎𝑢𝑑𝑖𝑜 = 𝐼+,-, 𝑀./0!1 )
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Emergent Abilities

• Natural alignment: ℐ,ℳ! 	and ℐ,ℳ"

• Emergent alignment: ℳ!,ℳ"
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6 Encoders – All transformers
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Zero-Shot Emergent Behavior
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Zero-shot classification across modalities
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With text prompt



Zero-shot audio retrieval
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Zero-shot text and image retrieval
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Few-shot classification
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Embedding space arithmetic
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Code demo
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