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Background: CLIP

q Contrastive Language-Image Pretraining (CLIP [1]) Model

[1] Radford, Alec, et al. "Learning transferable visual models from natural language supervision." ICML 2021.
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Background: CLIP

q Zero-shot CLIP
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Motivation

q Ensemble learning of pre-trained foundation models is timely 
research, but no study has been specifically explored this for 
VLMs.
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Motivation

q How to design ensemble learning given specific conditions.
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𝑀! 𝑀" 𝑀# Data
Training 

Resources

1 32

Set-up 1: given solely pretrained CLIP models
Set-up 2: given pretrained CLIP models and an extra 
few-shot dataset, but no training! 
Set-up 3: given pretrained CLIP models and an extra 
few-shot dataset with training
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Methodology

q Set-up 1: given solely pretrained CLIP models 
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Methodology

q Set-up 2: given pretrained CLIP models and an extra few-shot 
dataset, but no training! 
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Methodology

q Set-up 3: given pretrained CLIP models and an extra few-shot 
dataset with training.
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Experiment

q Zero-shot generalization and ablation study
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Experiment

q Base-to-new generalization
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Experiment

q Cross-dataset evaluation
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Experiment

q Domain generalization
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Summary

q The first comprehensive study for ensemble learning of VLMs.

q We propose three customized ensemble learning strategies 

tailored for three practical scenarios. 

q Our method has shown its effectiveness on diverse datasets 

and tasks.
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Thanks!
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Contact to Zhihe Lu: zhihelu.academic@gmail.com
Code: https://github.com/zhiheLu/Ensemble_VLM
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