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• Video temporal understanding requires reasoning over 

when events happen and how they are ordered.

• Current MLLMs often rely on global video 

descriptions and remain weak on fine-grained 

temporal cues.

• MUSEG improves temporal reasoning by aligning 

questions with multiple timestamped video segments.

• Key challenges: single-segment grounding can be 

answered by object shortcuts instead of temporal 

reasoning; answer-only rewards do not verify whether 

the model used temporal evidence in its reasoning.

• The output contains both a 

reasoning process and a final 

answer in segment format.

• Segment Matching Reward 

evaluates predicted intervals 

against ground-truth intervals.

• Timestamp Reward checks 

whether answer timestamps 

are explicitly used in the 

reasoning process.

• Phased rewards use timestamp 

supervision early and remove 

it later.

❖ Results❖ Results

Page: https://github.com/THUNLP-MT/MUSEG/
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