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CONTRIBUTIONS

Our main contributions are as follows. (1) We propose Anom-m, which reformulates video
anomaly understanding as a closed-loop sequential decision-making process with active

detect anomalies.

interaction. (2) We design a set of reproducible and composable atomic observation operators,

and 1mplement a controllable interact interface via tool calls. (3) We propose Interactive Direct

Preference Optimization (1IDPO), guided by an Active Evidence Inquiry (AEI) utility, to align

the interleaved policy m at the trajectory level. (4) We validate the effectiveness and

generalization of the learned interleaved policy on multiple benchmarks and show that active

evidence acquisition improves evidence discovery and decision reliability.
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Figure III. Temporal anomaly score curves. We compare Anom-nt with VadCLIP, LAVAD, and
VERA on three scenarios. Yellow indicates the ground-truth anomalous interval and blue

indicates predicted anomalous spans after thresholding the anomaly score at 0.5.
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Figure II. Overview of Anom-n. Left: closed-loop active inquiry that alternates deliberation (THINK) with
evidence acquisition (BACKTRACK/EXPAND/SAMPLE) before terminating with FINAL to output clip-level

hypotheses. Right: trajectory-level preference construction and optimization via iDPO from ranked rollouts.

EXPERIMENTS

Multi-Scenario Open-Set Complex Scenario
Methods ‘ #Params | Expl. | Reas. | Lrn. | Obs. ; UCF (AUC%) XD (AP%) H UB (AUC%) H CSAD (AUC%)
Passive Specialized Learning
UR-DMU (Zhou et al., 2023) (AAAT'23) - - 86.97 81.66 59.91 -
AED-MAD (Ristea et al., 2024) (CVPR 24) - - - - 58.50 -
VadCLIP (Wu et al., 2024) (AAAT’24) - - 88.02 84.51 - -
Ex-VAD (Huang et al., 2025) (1cM124) - v - 88.29 86.52 - -
w-VAD (Majhi et al., 2025) (CVPR™25) - - 90.33 85.37 - -
Passive General Understanding
ZS CLIP (Radford et al., 2021) (acmr21) 0.3B v Fixed 53.16 17.83 46.20 32.45
LLaVA-1.5 (Liu et al., 2024) (CVPR’24) 13B v Fixed 72.84 50.26 53.71 47.78
LAVAD (Zanella et al., 2024) (CVPR24) 13B v Fixed 80.28 62.01 64.23 57.26
AnomalyRuler (Yang et al., 2024) (Eccv24) 17B* v v Fixed - - 71.90 -
VERA (Ye et al., 2025) (CVPR™25) 8B v v Fixed 86.55 70.11 - -
UREF (Lin et al., 2026) (NeurIPS’25) 7B v Fixed 84.28 68.07 69.02 -
EventVAD (Shao et al., 2025) (ACM MM’25) 7B v Dyn. 82.03 64.04 - -
VADTree (Li et al., 2026a) (NeurIPS’25) 8B v Dyn. 84.74 68.85 - -
PANDA (Yang et al., 2026) (NeurIPS’25) 72B* v v Dyn. 84.89 70.16 75.78 73.12
Active Exploratory Reasoning
Anom-r (ours) 2B v v v/ | OnD. || 84.46 7229 || 7875 79.18

Table I. Frame-level performance (AUC/AP) on UCF-Crime, XD-Violence, UBnormal, and CSAD. Expl.
indicates whether the method outputs an explanation. Reas. indicates whether explicit reasoning traces are used.

Lrn. indicates whether a learned policy 1s used. Obs. indicates the evidence acquisition setting. An asterisk (*)

indicates a closed-source commercial model.
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TRAJECTORYS
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[C03] [C04] [CO5] [C06] [CO7] [CO8]
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[C09]

[C10] [C11] [C12] [C13] [C14] [C15] [C16]

T O The first frame is black with text, likely a title or menu. Frames 2-

15 show a night scene with a white car parked in a lot, then
suddenly at frame 14, there is a bright flash and smoke explosion
near the white car. Frame 16 shows a different scene with a
driving view, suggesting the clip may be from different segments.
The explosion in frame 14 is the most anomalous event. Confirm
the explosion event and its span.

HYPOTHESIS G [13, 14] F [14, 14] A [O, O]

fine grained sampling P

| °
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[C14-F3] [C14-F4]

Video Env. (V)

[C14-F1] [C14-F2]

Tk O The fine-grained frames [CI14-F1] to [CI14-F4] show a sudden
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burst of smoke and debris at frame 14, consistent with an
explosion. The white car remains stationary, and the surrounding
area is engulfed in smoke. This is a clear violent anomaly. The
event is an explosion, occurring at frame 14. Output final answer.

® FINAL G: explosion [13, 14]

A sudden explosion occurs, producing a bright flash and thick
smoke near a white car, indicating a violent anomaly. The
surrounding frames show no such event, confirming the explosion
is isolated to frame 14.

[C02] [(:03] ‘ [C04] [c05] o [C06] [co7] N [C08]

[C10] [C11] [C12] [C13] [C14] [C15] [C16]
The first 6 frames show individuals in a dimly lit, possibly
military or industrial setting, with some wearing headgear and
medals. Frames 7-9 focus on hanging medals, suggesting a
commemorative or honorific context. Frames 10-16 depict a
large tank in a smoky, war-torn environment with visible fire and
debris, indicating an explosion or combat aftermath. DECIDE:
The transition from individuals to the tank and explosion suggests
a violent event. The explosion in frames 10-12 is the most
anomalous. Confirm the explosion event by examining frames 10-

12 closely.
HYPOTHESIS G [10, 12] D [10, 12] A [0, O]

select frames Targets [10, 11, 12]

[C10] [C11] [C12]

Video Env. (V)

The explosion is visible in frame 11, with smoke and debris
erupting from the scene. The surrounding frames (10 and 12)
show the immediate aftermath, with smoke and fire still present.

HYPOTHESIS G [10, 12]

Side next

[SEG-N1] [SEG-N2] [SEG-N3] [SEG-N4]

get segment context

Video Env. (V)

The next-context frames [SEG-NI] to [SEG-N4] show the
aftermath of the explosion, with smoke and debris still present,
confirming the explosion event. DECIDE: The explosion is
clearly visible in frames 9-16 and continues into the next frames.

FINAL  G: Explosion [10, 16]

Frames 10-16 show a clear explosion with smoke and debris
erupting from a tank in a war-torn environment, indicating a
violent event. The surrounding frames depict the aftermath,
confirming the anomaly.



