MICCAIEUZ& N

Muess MICCAI

Few-shot Adaptation of Medical
Vision-Language Models

Fereshteh Yunshi Julio
Shakeri Huang Silva-Rodriguez
Houda Ismail
) An Tan
Bahig : Jose Dolz Ben Ayed

EEEEEEEEEEEEEEEEE
Le génie pour l'industrie



MlcCAl%gﬁ! -

MOROCCO MICCAI

Generalist Vision-Language Models (VLMs)

Unsupervised image-language pre-training
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CLIP: Radford et al., Learning transferable visual models from natural language supervision, ICML 2021
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Pik =

CLIP: Radford et al., Learning transferable visual models from natural language supervision, ICML 2021
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CLIP: Radford et al., Learning transferable visual models from natural language supervision, ICML 2021
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Generalist- Medical (Specialized) VLMs

Unsupervised image-language pre-training
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Zero-shot / Few-shot Adaptation

Clear consolidation at ... Class 2: normal

No abnormality seen...
MedCLIP Quilt-1M
CONVIRT: Zhang et al., Medical Visual Representations from Paired Images and Text, MLHC 2022 -
MedCLIP: Wang et al., Contrastive Learning from Unpaired medical images and text, EMNLP 2022
Quilt-1M: Ikezogwo et al., One Million Image-Text Pairs for Histopathology, NeurlIPS 2023
FLAIR: Silva-Rodriguez et al., A Foundation Language-Image Model of the Retina, MedIA 2024




Average over 11 datasets
—— LP (sklearn solver)
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’ Average over 11 datasets
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(Popular) Prompt Learning
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{ CLIP
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Zero-shot

—+— CLIP + CoOp (M=16, end)
—+— CLIP + CoOp (M=16, mid)
—+— CLIP + CoOp (M=16, end, CSC)
—s— CLIP + CoOp (M=16, mid, CSC)

...... Linear probe CLIP

012 a4 8 16
Number of |abeled training examples per class

CoOp: Zhou et al., Learning to Prompt for Vision-Language Models, 1JCV 2022[~1900 citations]
CoCoOp: Zhou et al., Conditional Prompt Learning for Vision-Language Models, CVPR 2022[~1200 citations]
KgCoOp: Yao et al., Prompt Tuning with Knowledge-guided Context Optimization, CVPR 2023[~122 citations]
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Towards better black-box Adapters: LP+text

“Weak Baseline” Linear Probe

Features Lear ned
weight

Nyl
exppiz;,, w
S exp ((zi, w;))

(only vision)
Neglects any text knowledge

Pik =

LP++: Huang et al., A Surprisingly Strong Linear Probe for Few-Shot CLIP, CVPR 2024
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Towards better black-box Adapters: LP+text

“Weak Baseline” Linear Probe

Features Lear ned
weight

Nyl
exppiz;,, w
S exp ((zi, w;))

(only vision)
Neglects any text knowledge

Pik =

Text- Informed Linear Probe

Text (zero-shot)
prototype

exp ((z;, wi € apty)
K N—
Zj:l exp ((zi, w; + a;t;))

Trainable

Image-text blending
weight

Pik =

LP++: Huang et al., A Surprisingly Strong Linear Probe for Few-Shot CLIP, CVPR 2024
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Results

3 modalities / 9 datasets

look here
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3 modalities / 9 datasets

e—e CoOp o—oe Tip-Adapter-F
e—e CoCoOp e—e |P
o—o KgCoOp o—o |P+ext

e—e Clip-Adapter

2 4 6 8 10 12 14 16
Number of labeled training examples per class

LP+text is competitive
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LP+text is extremely efficient!

—> Adaptation in a matter of seconds

— Trainable on commodity GPUs (MBs)
— Black-box adaptation

Methods Category Training Time Black-box #Parameters
Zero-shot n/a Ve n/a
CoOp [4] 3min X K X ngys1 X D
CoCoOp [5] Prompt-Learning 12min X Netxa X D+ C
KgCoOp [6] 3min X K X ngg1 X D
Clip-Adapter [7] ] 2min v 2(Dy x Do)
Tip-adapter-F [8] CLIP-based Adapters 2min v K xSxD
LP Linear probe 43 v K< D
LP+text [9] P 4s K(D +1)
D
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Motivation Few-shot adaptation results

al tewr o i

Medical Vision-Language Models (VLMs) W evaliiale s, el
B ot tcyianes o realistic clincel setaings

Solution: ) few-shot learning :2+ Ji black-box adaptation.

Contributions

thaues e first structured benchmark for the few:shot adaptation of medical

113 medical modalties. . (ol istulogy
719 tasks
-4k Promot Learing an Adapter-based sir3.c5

generalized linear probe (LPtext) that nlcrds visual prolotypcs aed

Method
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Efficiency; speed and hardware requirements.

UPstext sses sianificartly less GPL nemory {-= B00MB vs: 28GB for Prompt Learning!

* Text-driven incar probe (LP+text) [9]
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fethods tezory Tralning Time. Sack box 3 arareter
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