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Task and Problem
Task: TTA with VLMs in 0-shot cases
Problem: popular entropy minimization 
methods are stick to incorrect predictions

Feedback in TTA
Solution: feedback mechanism
Feedback source: CLIP! 1) No need for 
label. 2) CLIP is reliable.

Reinforcement Learning with 
CLIP Feedback (RLCF)

Goal: given a VLM 𝑓𝑓𝜃𝜃 and a single input 
image 𝒗𝒗 or text 𝒕𝒕, learn 𝑃𝑃 = 𝑓𝑓𝜃𝜃 𝒗𝒗 or 𝑓𝑓𝜃𝜃(𝒕𝒕)

Policy gradient with REINFORCE:

CLIP Reward with baseline:

RLCF for zero-shot classification

Pipeline: data augmentations  confidence selection 
top-K sampling  CLIP Reward  gradient updating.

RLCF for zero-shot retrieval

Pipeline: query top-K sampling  CLIP Reward 
gradient updating.
We only update the parameters w.r.t. the query.

RLCF for image captioning

Pipeline: image projection LLM generation
beam search CLIP Reward  gradient updating.
We only update the parameters of the projector.
Captioning model: CapDec and ClipCap.

Experiments
RLCF: CLIP-L/14 as the reward model. 
RLCF-S: CLIP-L/14-336, CLIP-L/14, CLIP-RN50x64
RLCF-S-M: + momentum buffer for continual learning
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