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Papers

• (CVPR 2026) ADSeeker: A Knowledge-Grounded Reasoning Framework for Industry 

Anomaly Detection and Reasoning

• (ICCV 2025) TR-PTS: Task-Relevant Parameter and Token Selection for Efficient Tuning

• (ICCV 2025) Triad: LMM-based Anomaly Detection with Expert-guided RoI Tokenizer

• (AAAI 2026) IAD-R1: Reinforcing Consistent Reasoning in Industrial Anomaly Detection

• (CVPR 2026) ReAL: Reasoning-Driven Anomaly Detection and Localization with Image-Level 

Supervision
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ADSeeker: A Knowledge-Grounded Reasoning Framework for Industry 

Anomaly Detection and Reasoning

Problem

• MLLMs lag human experts in IAD due to insufficient AD-knowledge integration and imprecise anomaly-reasoning

language; fine-tuning risks forgetting.

Method

• Training-free ADSeeker retrieves relevant knowledge via Q2K RAG (visual-document KB, SEEK-M&V) and extracts

type-level defect features via a Hierarchical Sparse Prompt (HSP) expert module, both fused into the backbone VLM.

<Visualization of the reasoning capability>

<The architecture of ADSeeker>

<Illustration of the core architecture of Q2K RAG>
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ADSeeker: A Knowledge-Grounded Reasoning Framework for Industry 

Anomaly Detection and Reasoning

Results & Contribution

• SOTA ZSAD (94.0% avg. AUROC); boosts open-source MLLMs +3~6pts on MMAD reasoning without extra training, 

beating training-based SOTA at modest overhead.

<Validation of type-level feature representation><Anomaly Reasoning Performance>

<Image-Level AUROC performance of existing ZSAD approaches>

5



07 TR-PTS: Task-Relevant Parameter and 

Token Selection for Efficient Tuning

Robot Intelligence Learning & System

Siqi Luo, Haoran Yang, Yi Xin, Mingyang Yi, Guangyang Wu, Guangtao Zhai, 

Xiaohong Liu

ICCV 2025

6



Robot Intelligence Learning & System

TR-PTS: Task-Relevant Parameter and Token Selection for Efficient Tuning

Problem

• Most PEFT methods are task-agnostic, failing to exploit task-specific adaptation and leaving both efficiency and 

accuracy suboptimal.

<Overview of TR-PTS>

<Visualizing the Impact of Each Token on the Final Prediction>
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TR-PTS: Task-Relevant Parameter and Token Selection for Efficient Tuning

Method

• Fisher-Information-guided selection of the most informative layer-wise parameters to tune.

• Task-relevant token selection — retain informative tokens, merge redundant ones — under a joint parameter–

token optimization.

<Architecture of TR-PTS Framework>
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TR-PTS: Task-Relevant Parameter and Token Selection for Efficient Tuning

Results & Contribution

• SOTA on FGVC and VTAB-1k, surpassing full fine-tuning by +3.40% / +10.35% with as few as 0.60% trainable 

parameters.

<VTAB-1k Results>

<FGVC Results>
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Triad: LMM-based Anomaly Detection with Expert-guided RoI Tokenizer

Problem

• Generalist LMMs lack defect cognition and fail to attend to defect regions.

• Existing methods identify defect patterns but cannot reason about their underlying manufacturing cause.

<Main workflow of Triad>
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Triad: LMM-based Anomaly Detection with Expert-guided RoI Tokenizer

Method

• EG-RoI tokenizer — a modified AnyRes that injects expert-detected suspicious regions as additional visual 

tokens.

• InstructIAD + CoT-M — a manufacturing-grounded chain-of-thought data organization.

<The whole workflow of EG-RoI>

<Overview of the proposed CoT-M data organization pipeline>
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Triad: LMM-based Anomaly Detection with Expert-guided RoI Tokenizer

Results & Contribution

• EG-RoI attains competitive accuracy against current LMMs; CoT-M yields further gains when the manufacturing 

process is provided.

• Introduces the domain-knowledge axis, at the cost of an external expert dependency.

<Comparison with and without manufacturing processes on a PCB7 example from PCB-Bank>
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IAD-R1: Reinforcing Consistent Reasoning in Industrial Anomaly Detection

Problem

• Vision-expert-assisted approaches are upper-bounded by the expert’s performance.

• Naive end-to-send fine-tuning suffers from reasoning–answer inconsistency.
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<Overview of the IAD-R1>
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IAD-R1: Reinforcing Consistent Reasoning in Industrial Anomaly Detection

Method

• Architecture-agnostic post-training: PA-SFT activates anomaly perception and establishes the reasoning–answer 

correlation via the Expert-AD CoT dataset.

• SC-GRPO then applies structured rewards to drive a “perception → interpretation” leap.
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<Method Overview>
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IAD-R1: Reinforcing Consistent Reasoning in Industrial Anomaly Detection

Results & Contribution

• Consistent gains across 7 VLMs (avg. accuracy +43.3% on DAGM at 0.5B

• SFT+RL emerges as the IAD post-training standard, removing expert dependency through RL-based reasoning.

<Performance comparison of different models on industrial workpieces and surface texture benchmarks> <Comparison of model output>
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ReAL: Reasoning-Driven Anomaly Detection and Localization with 

Image-Level Supervision

Problem

• Pixel-level localization in MLLM IAD relies on external modules (SAM, vision experts) and dense masks.

• Observation: only a few reasoning tokens (e.g., “scratch”) already attend precisely to the true anomaly regions.
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Method

• ReAL selects tokens by semantic relevance and spatial entropy, then aggregates weighted attention into a pixel 

anomaly map.

• CGRO & GRPO with a Jaccard-consensus consistency reward (plus accuracy/format)

ReAL: Reasoning-Driven Anomaly Detection and Localization with 

Image-Level Supervision
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Results & Contribution

• With image-level supervision only, competitive with dense-supervision methods on 4 benchmarks (ablation: pixel 

AUROC 72.7→80.7, image AUROC 63.4→83.9).

• Unifies detection, localization, and reasoning within a single MLLM — the endpoint of the 08→09→10 arc.

ReAL: Reasoning-Driven Anomaly Detection and Localization with 

Image-Level Supervision
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