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● Most VLMs can only process limited number of frames, making 
performance highly dependent on whether the selected frames 
contain the right visual evidence.

● Common strategies such as uniform sampling or fixed-budget 
keyframe selection are not adaptive:

– Long videos may miss salient moments.
– Short videos may include redundant frames.
– Different questions over the same video require different 
number of frames.

Motivation

Contributions

● FrameOracle: a lightweight, plug-and-play, backbone-agnostic 
frame selector that jointly predicts:

– what to see: which frames are most relevant to the query;
– how much to see: how many frames are sufficient.

● FrameOracle-41K: the first large-scale VideoQA dataset with 
question -conditioned keyframe annotations, specifying the 
minimal sufficient frames needed to answer each question.

Experiments

● With 16 frames input: FrameOracle reduces to 10.4 frames on average while 
preserving accuracy.

● With 64 frames intput: FrameOracle improves average accuracy by +1.5% using 
only 13.9 frames.

● These gains are validated across 5 VLM backbones and 6 video benchmarks.

FrameOracle-41K: Pipeline
FrameOracle-41K: Statistics

FrameOracle

➢ Training Curriculum

● Rank Head: Scores each candidate frame by question relevance.
● K Head: Predicts the adaptive number of frames instead of using a 

fixed budget. 

● FrameOracle-41K contains 40,992 samples.
● Each sample provides the 1) key frames and 2) minimal sufficient 

number of frames needed to answer the question.
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