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Introduction 
● The SIMAR project aims at automating the inspection of insulated 

pipes in industrial facilities. 
● Such automation allows for: 

● Lowered risk for human workers. 
● Inspection without the need of insulation removal. 

● Pipes are inspected in two ways: 
● Pulsed Eddy Current (PEC) signals. 
● X-ray (Radiography). 

● In our paper, we analyze X-ray images of insulated pipes to detect the 
presence of corrosion. 
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https://simar-project.eu/


Dataset Description 
● X-ray images are taken outside the 

insulation. 
● The upper part (black), shows the 

pipe which is not penetrated by the 
X-ray. 

● The lower part (grey), shows the 
insulation which is penetrated by 
the X-ray. 
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Methodology 
● We tested several state-of-the-art Anomaly Detection algorithms to 

assess how well they can deal with our novel X-ray task. 
● We simulated two types of noise that can occur in our setting: 

● Poisson Noise. 
● Motion Blur Noise. (horizontal) 

● We evaluated a subset of the Anomaly Detection algorithms in terms 
of robustness to: 
● 3 Levels of Poisson Noise. 
● 3 Levels of Motion Blur Noise. 
● 1 Level of Combined Noise. 
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Results
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Results
● Most robust algorithms to Poisson noise:

○ Patchcore  (memory bank)
○ STFPM      (teacher-student)
○ DFKDE      (memory bank)

● Most robust algorithms to motion blur noise:
○ Patchcore  (memory bank)
○ STFPM      (teacher-student)
○ PaDiM        (memory bank)

● Most robust algorithms to combined noise:
○ Patchcore  (memory bank)
○ PaDiM        (memory bank)
○ DFKDE      (memory bank)



Conclusions
● Current state-of-the-art Anomaly Detection algorithms are 

capable of effectively dealing with our novel X-ray task. 
● The most robust-to-noise algorithms are based on: 

● Memory Banks. 
● Teacher-Student architectures. 
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Q & A

Thank you very much for your attention!

Diamantis Rafail Papadam, Christos Papaioannidis, Alexandros Zamioudis, and Ioannis Pitas 

Department of Informatics, Aristotle University of Thessaloniki, Greece

Contact: pitas@csd.auth.gr 
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