
VLM 끄적끄적 6
Transfer Learning  (1) Prompt Tuning



(1) 필요성: 전체 VLM을 fine-tuning할 필요 없다.

(2) 기존 연구: Prompt를 manual하게 design한다

(3) 세 갈래

- Text PT

- Visual PT

- Text-visual PT

Prompt Tuning (PT)의 개요

Text PT Visual PT



1. Text PT

- CoOp (IJCV 2022), CoCoOp (CVPR 2022), SubPT (arxiv 2023), LASP (CVPR 2023), 

VPT (ICLRW 2023), KgCoOp (CVPR 2023), SoftCPT (arxiv 2022), PLOT (ICLR 2023), 

DualCoOp (NeurIPS 2022), Tal-DP (CVPR 2023),  DenseCLIP (CVPR 2022), 

ProTeCt (CVPR 2024),  UPL (arxiv 2022), TPT (NeurIPS 2022)

2. Visual PT

- VP (arxiv 2022), RePrompt (arxiv 2024)

3. Text-visual PT

- UPT (arxiv 2022), MVLPT (WACV 2024), MaPLe (CVPR 2023), CAVPT (arxiv 2023)

Prompt Tuning (PT)의 세 갈래



Prompt Tuning (PT)의 세 갈래



[1] CoOp (IJCV 2022)

- Context Optimization = CoOp

1. Text PT

Learning to Prompt for Vision-Language Models



[2] CoCoOp (CVPR 2022)

- CoCoOp = Conditional CoOp

- Generates a specific prompt “for each image”

1. Text PT

 Conditional Prompt Learning for Vision-Language Models



[3] SubPT (arxiv 2022)

- SubPT = Subspace Prompt Tuning

1. Text PT

Understanding and Mitigating Overfitting in Prompt Tuning for Vision-Language Models



[4] LASP (CVPR 2023)

- 최근 트렌드: “SOFT” prompt learning (SP)

- 한계점: Overfitting

- 해결책: LASP = “Language-Aware” SP

- Learned prompt & Hand-crafted prompt 사이의 규제를 통해! (CE 

loss)

1. Text PT

LASP: Text-to-Text Optimization for Language-Aware Soft Prompting of Vision & Language Models



[4] LASP (CVPR 2023)

1. Text PT

LASP: Text-to-Text Optimization for Language-Aware Soft Prompting of Vision & Language Models



[5] VPT (ICLRW 2023)

- VPT = VariationalPT

- Text prompt를 “instance-specific distribution”으로 모델링

- 총 L 개의 learnable prompt

1. Text PT

Variational prompt tuning improves generalization of vision-language models



[6] KgCoOp (CVPR 2023)

- Kg = Knowledge-guided

- Enhances the generalization of unseen class

- By mitigating the forgetting of “textual knowledge”

- How? (a) Learnable prompt & (b) Hand-crafted prompt 규제

- LASP (CVPR 2023)과 유사

1. Text PT

Knowledge-guided Context Optimization for prompt tuning



[6] KgCoOp (CVPR 2023)

1. Text PT

Knowledge-guided Context Optimization for prompt tuning



[7] SoftCPT (arxiv 2022)

- 핵심: Soft context sharing

- 기본 아이디어: 많은 task들은 서로 correlated 되어 있다. sharing하자!

- Proposal

- (1) Fine-tune on “multiple tasks” jointly

- (2) “Task-shared” meta network

- 각 Task에 대한 prompt context

= a) Task 명 + b) Learnable Task context

1. Text PT

Prompt Tuning with Soft Context Sharing for Vision-Language Models



[8] PLOT (ICLR 2023)

- 기존: 1 종류의 prompt

PLOT: N 종류의 prompt

- N개가 1개로 collapse되는 문제: Optimal transport로써 해결!

1. Text PT

PLOT: Prompt Learning with Optimal Transport for Vision-Language Models



[9] DualCoOp (NeurIPS 2022)

- 태스크: Multi-label Recognition (MLR)

- 하나의 이미지에 여러 개의 (미정의) label이 있을 수 있음!

- 특정 prompt에 대해, 긍정 & 부정의 개념이 각각, 총 2개씩 존재!

1. Text PT

DualCoOp: Fast Adaptation to Multi-Label Recognition with Limited Annotations



[9] DualCoOp (NeurIPS 2022)

1. Text PT

DualCoOp: Fast Adaptation to Multi-Label Recognition with Limited Annotations



[10] TaI-DP (CVPR 2023)

- 태스크: Multi-label Recognition (MLR)

- 핵심: “Text as Image” (TAI)

- Double-grained prompt tuning (coarse & fine-grained embeddings)

- Details: 

- Training 시, Text Encoder만을 사용하여 prompt를 학습한다.

- 근거: Text descriptions are easy to collect!

- Inference 시, text description을 image로 대체!

1. Text PT

Texts as Images in Prompt Tuning for Multi-Label Image Recognition



[10] TaI-DP (CVPR 2023)

1. Text PT

Texts as Images in Prompt Tuning for Multi-Label Image Recognition



[11] DenseCLIP (CVPR 2022)

- 태스크: Dense prediction

- 핵심: Language guided dense prediction!

- 기존: Image-text matching <-> 제안: Pixel-text matching

1. Text PT

DenseCLIP: Language-Guided Dense Prediction with Context-Aware Prompting



[12] UPL (arxiv 2022)

- UPL = Unsupervised PL

- 기존 연구 한계점: “Labeled” data 필요

- 핵심: Self-training on pseudo-label

1. Text PT

Unsupervised prompt learning for vision language model



[12] UPL (arxiv 2022)

1. Text PT

Unsupervised prompt learning for vision language model



[13] TPT (NeurIPS 2022)

- TPT = Test-time PT

- Goal: 개별 instance에 대한 adaptive prompt를 배우기!

- How? Confidence selection을 사용하여 entropy minimization

( = 동일 instance에 대한 multiple view는 서로 consistent해야! )

1. Text PT

Test-time prompt tuning for zero-shot generalization in vision-language model



[13] TPT (NeurIPS 2022)

1. Text PT

Test-time prompt tuning for zero-shot generalization in vision-language model



2. Visual PT

[1] VP (arxiv 2022)

- VP = Visual prompting

- Learnable “image perturbation”

Exploring Visual Prompts for Adapting Large-Scale Models



3. Text-Visual PT

[1] UPT (arxiv 2022)

- U = Unified (V&L)

- Learn tiny NN to jointly optimize prompts across different modalities

Unified Vision and Language Prompt Learning



3. Text-Visual PT

[2] MVLPT (WACV 2024)

- M = Multi-task

- Cross-task knowledge를 text PT & image PT에 활용하자!

- Details

- 1) Multi-task PI: single PT로 pretrain (shared)

- 2-1) Single-task PA

- 2-2) Multi-task PA

Multitask Vision-Language Prompt Tuning

PI: Prompt Initialization
PA: Prompt Adaptation



3. Text-Visual PT

[2] MVLPT (WACV 2024)

Multitask Vision-Language Prompt Tuning



3. Text-Visual PT

[3] MaPLe (CVPR 2023)

- MaPLe = Multi-modal Prompt Learning

- 핵심: Text & Image 사이의 mutual promotion

MaPLe: Multi-modal Prompt Learning



3. Text-Visual PT

[3] MaPLe (CVPR 2023)

MaPLe: Multi-modal Prompt Learning


