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Highlights
* Novel few-shot anomaly detection framework with four components.

+ Constructing a dual-path discriminator from frequency perspective for
learning joint representation is the significant components.

+ Better performance than current state-of-the-art methods on
benchmarks.

Abstract

Few-shot anomaly detection (FSAD) plays a crucial role in industrial manufacturing. However, existing FSAD
methods encounter difficulties leveraging a limited number of normal samples, frequently failing to detect and
locate inconspicuous anomalies in the spatial domain. We have further discovered that these subtle anomalies
would be more noticeable in the frequency domain. In this paper, we propose a Dual-Path Frequency
Discriminators (DFD) network from a frequency perspective to tackle these issues. The original spatial images are
transformed into multi-frequency images, making them more conducive to the tailored discriminators in detecting
anomalies. Additionally, the discriminators learn a joint representation with forms of pseudo-anomalies. Extensive
experiments conducted on MVTec AD and VisA benchmarks demonstrate that our DFD surpasses current state-of-
the-art methods. The code is available at https://github.com/yuhbai/DFD .
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Abstract:

The vision-language model CLIP has profoundly transformed the filed of zero-shot anomaly detection. Recent
studies acquire anomaly maps by aligning images with normal and abonormal prompts. However, CLIP does
not effectively interpret text prompts in the context of anomaly detection. As a result, relying solely on text
prompts is insufficient, making visual cues are particularly crucial. In this paper, we propose PatchClip for zero-
shot anomaly detection, integrating both text-image feature matching and image-image matching. We
concurrently process two images, treating each as the visual prompt for the other, and combine their
respective text-image matching scores. We conduct extensive experiments on anomaly detection benchmarks,
demonstrating superior performance compared to previous methods. The code will be open soon.

Published in: 2024 China Automation Congress (CAC)
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SECTION 1.
Introduction

Industrial image anomaly detection is a critical technology within smart ecosystems, playing a significant role
in enhancing system reliability, improving operational efficiency, and supporting data-driven intelligent
decisions. By integrating image anomaly detection across various applications, smart ecosystems can more
effectively monitor, manage, and optimize their operations. The challenging task involves identifying whether
an image is anomalous and segmenting anomalous pixels. The main challenges of anomaly detection arise
from the inherent uncertainty and variability of anomaly patterns [1], [2].

Prior anomaly detection methods typically follow an unsupervised paradigm, training solely on a large set of
normal images [3]— [9]. However, traditional anomaly detection methods often require extensive data and
retraining for each new category or condition, which can be time-consuming and resource-intensive.
Therefore, zero-shot anomaly detection (ZSAD) becomes crucial in such scenarios. Zero-shot anomaly
detection allows for the rapid deployment of models in dynamic environments where anomalies may evolve or
new types may appear. As technology continues to advance, ZSAD methods will likely become increasingly

integral to maintaining and optimizing systems across smart ecosystems.

YuHu Bai https://ieeexplore.ieee.org/document/10865319
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