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Problem Definition and Contribution

Task. Zero-shot time-series anomaly detection must 1dentify rare deviations and precisely localize their timestamps 1n

unseen target domains, without target-specific training, tuning, or labels.
Two Anomaly Regimes
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 Point anomalies: abrupt, short-lived; re-
quire fine-grained local sensitivity.
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Zero-shot baseline comparison Performance across anomaly types

(a) Anomaly Definitions } . .
. . N ol  Contextual anomalies: violate long-range
Unimodal Time- Vision-Based Method Visual-Temporal o o
LSer:;sl\:o?el; Space M W” m BN structure; require global contextual view. 24/44 first-place  Avg. rank 2.05 Model Point Context Mixed
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preserve timestamp detail
but remain locally constrained. Visual models
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Comprehensive anomaly identification Q

34/60 first-place  Avg. rank 1.58

TimeRCD 74.84/61.85 73.84/44.93 73.03/42.90

capture windows  anomaly window _ context reveal global patterns but lose exact timestamp
(b) The Unimodal Dilemma (c) The Proposed Solution alignment. Vision-based baselines VLMATS 67.11/730.57 61.94/32.10 60.79/25.61
Key Contributions Best across 4 datasets >43x faster Aff-F1/ VUS-PR (%)

2. Traceable Shared Timeline

TIC and PTA retain rich visual context while

1. Unified Framework

First zero-shot TSAD integrating visual and

3. Adaptive Multimodal Synergy

AWCL and TMF learn complementary cues Why Multimodality Helps?

(@) ERF on Point Anomaly from 1D Temporal Branch (b) ERF on Contextual Anomaly from 1D Temporal Branch

temporal features for dense anomaly local- restoring precise timestamp-to-patch corre- and dynamically route experts per patch and v 4 o 20 4 4 e 2.0
> —— Time Series > —— Time Series
. . § ERF Gradient N § ERF Gradient N
lzatIOIl. Spondence- taSk- .ﬁﬁ 27 Targeted Region b _@ 2 Targeted Region h
;- VAVAVA R E VAVAVALE
(V) Q
£ £
= -2 — 0.5 = -2 — 0.5
= =
Method B S e S ;

0.0

900 1000 1100 0 600 700 800 900 1000 1100

Time Steps

600 200 300 400 500

Time Steps

0 100 200 300 400 500 700 800

(c) ERF on Point Anomaly from 2D Visual Branch (d) ERF on Contextual Anomaly from 2D Visual Branch

Core idea. Convert while preserving temporal structure, align visual patches back to the shared timeline, learn lo-
cal/global anomaly cues, and route complementary features for each patch and task.
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Time step Time step

patch and task.

temporal tokens.

cross-period structure. captures context.



