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Motivation – X-ray scanners 
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❖ X-Ray scanners are everywhere. They map materials into a color-coded image 
based on object density

Continuous expert human oversight is required for detecting dangerous objects



Motivation – X-ray detection
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❖ Current X-ray detectors are limited by the categories in their training datasets

Det.
(X-ray)

Labeled X-ray data is scarce, making them unable to adapt to new classes



Motivation – Open-Vocabulary X-ray detection
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❖ We introduce the task of OvOD for X-ray imaging and propose RAXO

RAXO is a training-free method that adapts off-the-shelf RGB OvOD models to X-ray



Motivation – OvOD in a Nutshell
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❖ OvOD detectors first generate candidate regions of interest. Then Regions’ visual 
features are compared with text embeddings of the classes.



Motivation – OvOD in a Nutshell
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❖ RGB OvOD detectors can still localize plausible regions on X-ray images

However, the domain gap prevents them from correctly classifying the objects



RAXO
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RAXO: Training-free adaptation for X-ray OvOD
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❖ RAXO replaces the text-based classifier in an OvOD with our visual-based classifier

❖ It is training-free and most of it runs offline once, introducing negligible overhead



RAXO – Visual Samples Acquisition
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❖ We build X-ray class descriptors using a dual-source (web&in-house) retrieval strategy. 
In-house data is already X-ray and web images are adapted with a material transfer
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RAXO – Material Transfer Mechanism
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❖ Build a material database M by clustering in-house objects based on materials

Web retrieval

Material transfer

Style transfer 
(StyleShot) does 

not work!

Our material 
transfer works!

Material Transfer



RAXO – Class Descriptor Modeling
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❖ For each sample, extract positive and negative features using segmentation masks

❖ Samples are concatenated into class descriptor, maintaining intra-class variability

(2) Class Descriptor Modeling
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RAXO – Visual Classification
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❖ For each sample, extract positive and negative features using segmentation masks

❖ Samples are concatenated into class descriptor, maintaining intra-class variability
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Main Results and Our DET-COMPASS Dataset
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❖ RAXO improves 4 RGB OvOD models across 6 benchmarks, without training

❖ We also introduce DET-COMPASS the most diverse X-ray detection benchmark
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See you on October 23, at Session 5
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