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Motivation 

Recently, prompt learning has attracted broad attention since the 
large pre-trained vision-language models (VLM) exploded such as 
contrastive language-image pre-training (CLIP). Prompt learning 
has inspired large amounts of studies and applications such as 
zero/few-shot learning, image restoration, and image 
segmentation. 

Empowered by prompt learning in both vision and language areas, 
artificial intelligence generated content (AIGC) becomes a hot 
topic for its amazing ability in generating various kinds of contents 
such as images, videos, and texts. 

We intend to make a comprehensive survey about prompt learning 
applied in computer vision (CV) community including introduction 
of VLM, popular prompt learning methods and prompt-guided 
generative models, prompt tuning, and promising directions. 
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 Traditional prompts are with pre-defined forms like those used in CLIP. 

Pipeline of prompt learning in CV 

Vision and language prompts act as conditions for various tasks 

 Learnable prompts are formulated as learnable parameters that will be 
updated during training or fine-tuning. 
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Overview of this survey 

The four parts interact with each other in real applications. 
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Summary of prompting methods 

Selected prompt learning methods including pre-training, 
downstream task adaptation, classification, and segmentation. 
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Hierarchical relationships prompting methods 

Learnable prompts include both language and pixel tokens, and 
they can be combined after feeding into text and image encoders. 
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Summary of highly-cited generative models involving diffusion 
models and prompt guidance. 

  

Prompt-guided generative models 

Imagen 

Blended-Diff SmartBrush 
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Prompt tuning 

We summarized the prompt tuning techniques into two categories: 
for vision Transformers (ViTs) and for VLMs. 

 For ViTs, it is imperative to study parameter-efficient tuning methods 
for pre-trained models. 

 For VLMs, prompt tuning can be investigated to efficiently fine-tune 
VLMs for transferring powerful vision and language representations. 
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Future directions 

Prompt 
Learning 

Image 
Classification 

Semantic 
Segmentation 

Open-vocabulary 
Object Detection 

Multi-task 
Learning 

Chain-of-thought 

Medical Image 
Analysis 

Weather 
Forecasting 

Gait 
Recognition 

Language-region 
alignment 

Task-specific 
prompts 
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Conclusions 

 Prompt learning strategies in image-text cross-modal frameworks have overcome 
shortcomings like weak generalizability of traditional prompt engineering. 
 

 For efficiently applying large VLMs for downstream prompt-guided learning, we 
discussed prompt tuning methods tailored for better adaptation of large-scale ViTs. 
 

 Prompt-guided generative models trigger a wide variety of applications such as 
image generation, image editing, and image inpainting. 
 

 Prompt learning has great potential in enhancing existing studies and leading to 
new multi-modal directions. 
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