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1. Fixed observation imposes an information ceiling; VAU's dominant
narrative is "reason better", with stronger MLLMs, longer CoT, and R1-style
reinforcement. Yet observation barely changes, as methods still infer feed-
forward from fixed frames or events pre-selected by hand-crafted rules.
2. Understanding an anomaly is essentially the ability to recover the
anomalous event. An anomaly is rarely a single frame but a causal temporal
process: precursors accumulate, a trigger marks the transition, aftermath
records the impact. Yet existing VAU benchmarks evaluate only final answers
over fixed observations, leaving event-chain recovery itself unmeasured.
3. From acquisition to recovery. We therefore recast VAU as an agentic
search-and-verify protocol under a bounded budget: the policy seeks
precursors and aftermaths through {scan, seek, verify, finalize}; EFCV
rewards optimize the search policy, teaching it where to look and when to
stop for efficient search; and SEEK-Bench evaluates event-chain recovery
itself, making completeness designable, optimizable, and verifiable.

Method

SEEK-VAU: Agentic Search-and-Verify
l Policy interleaves reasoning with evidence acquisition: scan → seek → verify → finalize
l verify gates closure: insufficient or redundant support reroutes search to the missing stage
l Bounded budget: 6-frame protected scan, ≤16 active frames, ≤18 frames per episode
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l EFCV rewards:
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"!"#$% # : The selected evidence alone must keep the anomaly con7idence above the threshold :.
"&#' # : Rewarding proximity to the minimal suf7icient core, penalizing redundant windows.
"()*+ # : Removing the trigger evidence must measurably drop the anomaly con7idence
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Motivation & Contribution Experiments

Annotating the Event, Not Just the Answer, From Acquisition to Recovery. 
We introduce SEEK-Bench, the first benchmark for interactive search-and-verify VAU, built on
the observation that an anomalous event is a temporally extended causal process: precursors
accumulate, a trigger marks the transition, and the aftermath records the consequence. SEEK-
Bench annotates the event itself: across 2,878 episodes spanning 21 anomaly categories,
temporal intervals and semantic QA are linked to explicit precursor-trigger-aftermath stage labels,
so that event-chain completeness becomes directly supervisable and measurable.

SEEK-Bench

Given a video ' and a case-level query (,
find a anomaly case C = existence, category, grounded interval, explanation
together with the committed evidence set )/, under a bounded search budget.
Target event chain * = *012 , *314 , *563 covering Precursor à Trigger à
Aftermath, missing stages are allowed;
Recover as much of the event chain as the budget permits.
The policy , acts through {scan, seek, verify, finalize}, interleaving
search with reasoning:
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