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Abstract. We are exploring an emerging formulation in anomaly de-
tection (AD) where multiple instances of the same object are produced
simultaneously and distinctly to address the limitation that using only a
single instance may not effectively capture any underlying defects. More
specifically, we concentrate on a specific scenario where each object of
interest is linked to seven distinct data views/representations. The first
six views involve capturing images with a stationary camera under six
different lighting conditions, while the seventh view pertains to the 3D
normal information. We refer to our intended task as multi-view anomaly
detection. To tackle this problem, our approach involves training a view-
invariant ControlNet that can produce consistent feature maps regardless
of the data views. This training strategy enables us to mitigate the impact
of varying lighting conditions and to fuse information from both the RGB
color appearance and the 3D normal geometry effectively. Moreover, as
the diffusion process is not deterministic, we utilize the denoising diffusion
implicit model (DDIM) [38| scheme to improve the applicability of our
established memory banks of diffusion-based features for anomaly detec-
tion inference. To demonstrate the efficacy of our approach, we present
extensive ablation studies and state-of-the-art experimental results on
the Eyecandies dataset.
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1 Introduction

We explore a multi-view setting of anomaly detection (AD), where each view of
the underlying data corresponds to a specific type of feature representation or a
specific way of data acquisition. For example, consider a challenging but practical
scenario of anomaly detection where the objects of interest have a shiny metal
surface. In such a case, taking pictures from a fixed camera viewing angle may
not consistently capture the defect spots due to light reflection. To address this
issue, it is feasible to enrich the views of each sample by taking pictures either
from several fixed camera positions or under different lighting conditions. In this
study, we leverage the availability of the Eyecandies dataset |7] to assess our
proposed approach to multi-view anomaly detection.
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Fig. 1: Examples from Eyecandies [7]. Each row depicts that an object of interest is
presented in seven different views, including lighting conditions and 3D normals.

Multiple Data Views. Fig. [I]illustrates our targeted multi-view scenario from
the Eyecandies dataset |7]. Views 1 to 6 showcase the same object with different
2D-RGB representations, caused by varying the lighting conditions, while view 7
presents its corresponding 3D-Normal representation. This dataset is informa-
tive by revealing that anomalies are not consistently observable across all data
views; rather, their recognition is contingent on specific views. Therefore, rather
than relying solely on a single view, this dataset necessitates the simultaneous
consideration of multiple views to detect anomalies. Furthermore, we observe
that certain anomalies are particularly conspicuous in specific single-modality
views, either 2D-RGB or 3D-Normal, as illustrated in Fig. [2] For example, the
discoloration on the PeppermintCandy is prominently visible in 2D-RGB views,
while the 3D-Normal view fails to capture this purely 2D anomaly. In contrast,
the 3D structure anomaly in HazelnutTruffle is difficult to identify through
the six RGB views, as the chopped hazelnuts on the surface camouflage the
anomalies. This anomaly can be more easily discerned from the 3D-Normal map
view. These findings highlight the importance of integrating cross-modality views
for effective anomaly detection in the Eyecandies dataset.

Multi-view Anomaly Detection. The PAD dataset [52] focuses on multi-pose
anomaly detection using LEGO toys as its theme. In contrast to casting the
multi-view scenario with different lighting conditions and the 3D normals as
in Eyecandies, this dataset offers visual cues from various pose angles for pose-
sensitive anomaly detection. However, in industrial inspection, RGB information
alone is insufficient to detect 3D structural defects. Another dataset, Real-3D [25],
uses a 360-degree view of pure point clouds for anomaly detection. Yet, the cost
of scanning 360-degree point clouds is high and thus impractical for applications.
Comprehensive multi-view anomaly detection approaches are still lacking.
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