
Vision-Language Models

Part II: 

VLMs using LLMs



Outline

1. Vision-Language Models in the era 

of  LLMs

- Unimodal models with connection

- One model for all

Let’s restrict the problem here to Visual (+Language) as input and 

Language as output => Image captioning, VQA

Here are two 

sparrows on the 

beach at low tide



Vision Encoder + LLM Decoder

Image as input, textual caption as output



Vision Encoder + LLM Decoder

Image as input, textual caption as output



Vision Encoder + LLM Decoder

Image as input, textual caption as output

Why this modeling? Because the best LLM ever designed (and the plug&play update if a new LLM is released)



Vision Encoder + LLM Decoder

Feature mapping module? 

A classic MLP, or:
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Feature mapping module? 

A classic MLP, 
Or ViT like with extra tokens
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After feature mapping, feature injection!
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sparrows on the 
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Vision Encoder + LLM Decoder

Parameter efficient approaches: 

Leave the LLM and backbone frozen, 

Train the mapping on (very) limited training sets to obtain very good 

results

Simple design choices works best!

ie. passing all perceptual tokens at the input to the LLM

compress perceptual to a few “summary tokens”

4 times faster to train and on par results
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Many things to do on top of (pretrained) foundations models (if/when available)

Leverage unimodal models to build efficient multimodal models works well

Efficient finetuning: parameter efficiency, data efficiency, …



Vision Encoder + LLM Decoder

How to get the best VLM?

Relax the efficiency constraint

1/ Build a huge multimodal dataset



Vision Encoder + LLM Decoder

How to get the best VLM?

Relax the efficiency constraint

1/ Build a huge multimodal dataset

+Add synthetized data …
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How to get the best VLM?

Relax the efficiency constraint

1/ Build a huge multimodal dataset

2/ Train your best model:

Best architecture?
Vision encoder

Feature Mapping to the LLM input space 

Visual tokens (64 in our standard configuration) 

interleaved with the input sequence of text embeddings

LLM



Vision Encoder + LLM Decoder

Quantitative results:

Qualitative results:

Evaluation very important, not easy for Generative models
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Qualitative results:
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Qualitative results:
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1. Vision-Language Models in the era of  

LLMs

- Unimodal models with connection

- One model for all

Here are two 

sparrows on the 

beach at low tide
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One model with: 
many inputs / many outputs / many tasks
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NeurIPS 2023/24



1M4all



1M4all



1M4all


	Slide 1
	Slide 2: Outline
	Slide 3: Vision Encoder + LLM Decoder
	Slide 4: Vision Encoder + LLM Decoder
	Slide 5: Vision Encoder + LLM Decoder
	Slide 6: Vision Encoder + LLM Decoder
	Slide 7: Vision Encoder + LLM Decoder
	Slide 8: Vision Encoder + LLM Decoder
	Slide 9: Vision Encoder + LLM Decoder
	Slide 10: Vision Encoder + LLM Decoder
	Slide 11: Vision Encoder + LLM Decoder
	Slide 12: Vision Encoder + LLM Decoder
	Slide 13: Vision Encoder + LLM Decoder
	Slide 14: Vision Encoder + LLM Decoder
	Slide 15: Vision Encoder + LLM Decoder
	Slide 16: Vision Encoder + LLM Decoder
	Slide 17: Vision Encoder + LLM Decoder
	Slide 18: Vision Encoder + LLM Decoder
	Slide 19: Vision Encoder + LLM Decoder
	Slide 20: Vision Encoder + LLM Decoder
	Slide 21: Vision Encoder + LLM Decoder
	Slide 22: Vision Encoder + LLM Decoder
	Slide 23: Vision Encoder + LLM Decoder
	Slide 24: Vision Encoder + LLM Decoder
	Slide 26: Outline
	Slide 27: 1M4all
	Slide 28: 1M4all
	Slide 30: 1M4all
	Slide 31: 1M4all
	Slide 32: 1M4all

