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Introduction

● Extending few-shot generalization to 

multimodality.

● Foundational Visual Language Model (VLM) – 

○ 🦩Flamingo-80B, 9B, 3B.

○ Classification, captioning, VQA.

● New SoTA on various benchmarks

○ Sometimes with 1000x lesser data*.
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Approach Overview



✍ Sriram Sai Ganesh 

Approach Overview

Inference steps:

1. Perceiver Resampler: Receive spatio-temporal 

features from an encoder & output visual tokens.

2. Language Model: Conditioned with interleaved 

cross-attention layers.

Likelihood of text y on preceding tokens x as

where L = number of tokens, p = Flamingo.
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Approach Visual Processing

● Vision Encoder: 

○ F6 NFNet pretrained using CLIP objective.

○ Videos – encoded 1FPS, temporally 

flattened before being processed.

● Perceiver Resampler: 

○ Receives a variable number of visual features, 

fixed number (64) visual outputs.

○ ↓ Complexity of vision/text cross-attention.

NFNet: arxiv.org/abs/2102.06171

https://arxiv.org/abs/2102.06171
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Approach LM + Visual Representations
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Approach LM + Visual Representations

● Text generation: Performed by a transformer 

decoder, conditioned on text & Perceiver 

Resampler outputs.

● Interleave frozen pretrained LM blocks with 

trained gated cross-attention dense blocks.

○ K & V from vision features; Q from LM inputs.

○ Enables selective/dynamic attention to inputs 

from different modalities.
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Approach Multi-visual Input

● Masking cross-attention: Model directly attends to 

only immediately preceding image/videos.

● Dependency on previously seen visual inputs – LM 

self-attention.

● 5-shot training for interleaved datasets. 

● Generalizes well, up to ~32 shot during testing.
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Approach Multimodal Training
Trained on web-scraped datasets of 3 kinds:

● MultiModalMassiveWeb (M3W) – 43M webpages.

Trained up to first 5 images out of 256 random 

tokens on a document.

● Visual/Text pairs – ALIGN dataset of 1.8B images.

Augmented with Long Text Image Pairs (LTIP – 

312M) and Video & Text Pairs (VTP – 27M).

● Minimize a weighted per-dataset

negative log likelihood of text:
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Experiments Ablations
● Comparisons with Image (I) and Video (V) SoTA. 🦩> SoTA on 7 or 12* of 16 datasets.
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Experiments Overview
● Results reported with in-context learning:



✍ Sriram Sai Ganesh 

Experiments FT-SoTA Comparison
● Comparisons with Image (I) and Video (V) SoTA. 🦩> SoTA on 7 or 12* of 16 datasets.
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Limitations & Conclusion

● Inherits weaknesses of LMs

○ Hallucination/random guessing.

● Classification performance lags behind 

contrastive approaches

○ Not optimized for text-image retrieval

● Few-shot inference has several advantages, 

but is sensitive to in-context examples.
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Thank you!

Questions?

https://arxiv.org/abs/2204.14198

