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Vision-Language Representation Learning 

Pre-training visual and text 
models in a shared feature space


Training data: image-text pair 


Transferable to downstream 
vision-language tasks:

• Visual question answering

• Visual text retrieval



Contrastive learning: 

Cross-modal alignment (CMA)

Intra modal contrastive (IMC)

Local MI maximization (LMI)

Predictive learning: 

Image-text matching (ITM)

Masked language modeling (MLM)

Masked Image modeling (MLM)





Visual encoder: ViT

Text encoder: BERT

Augmentations

Exponential moving average



Visual encoder: ViT

Text encoder: BERT

Augmentations

Exponential moving average

Global token [CLS] + Local tokens



Contrastive learningPredictive learning



Contrastive learning

Maximize feature similarities between positive pairs
Minimize feature similarities between negative pairs



Cross-modal alignment

Positive pair: The global features of matched image-text pair
Negative pair: The global features of random image-text pair



Intra modal contrastive (IMC)

Positive pair: The global features of augmentations of the same image (or text)

Negative pair: The global features of augmentations of different images (or texts)



Local mutual information 
maximization (LMI)

Positive pair: The global and local features of the same image (or texts)

Negative pair: The global and local features of different image (or texts)



Predictive learning

Design proxy tasks



Image-text matching (ITM)

Classification: Matched or Not



Masked language modeling (MLM)

Mask some text tokens and reconstruct



Masked image modeling (MLM)

Mask some image tokens and reconstruct 
(Not used)



Experiments
Baseline:  
Cross-modal alignment (CMA) 
Image-text matching (ITM) 
Masked language modeling (MLM) 

Useful: 
Intra modal contrastive (IMC) 

Marginal: 
Local MI maximization (LMI)

Ablation studies on image-text retrieval tasks

TR: Text Retrieval 

IR: Image retrieval



Experiments

Ablation studies on image-text retrieval (useful)

Ablation studies on VQA, Visual Reasoning (NLVR2), Visual Entailment (SNLI-VE)  (marginal)



Conclusion

Contrastive learning: 

Cross-modal alignment (CMA)

Intra modal contrastive (IMC)

Local MI maximization (LMI)

Predictive learning: 

Image-text matching (ITM)

Masked language modeling (MLM)

Masked Image modeling (MLM)

Good ensemble of existing techniques


