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Inline particle measurement technology 

SPOT research project kicks off  

Particulate contamination and defects on component surfaces are detected 
during production either through visual inspection or by rinsing the compo-
nent and analyzing the rinsing fluid. This type of quality control is state of the 
art, but it is cumbersome and cannot be integrated into the manufacturing 
process. As part of the SPOT research project, Fraunhofer IPM is working 
together with partners to develop a novel optical inline measurement system.  
 
In manufacturing components, conformance to defined cleanliness limit values is 
essential. The detection and classification of particles on component surfaces should be 
done in the production line. This way, any necessary corrections to the production 
process can be done within the production cycle. This includes optimizing the 
parameters of a cleaning system and removal of a part out of the process. Fraunhofer 
IPM and its partners in the SPOT research project began working on the development 
of the necessary technologies in April 2021. The envisaged solution consists of three 
parts. The first part is an optical sensor for fully inspecting component surfaces for 
defects and particles immediately after cleaning. The second part comprises cleaning 
systems for the qualified cleaning of complex components. The third and final part is 
an Artificial Intelligence (AI) based control system that analyzes the cleaning and 
measurement system and adjusts it to suit the individual components and the affiliated 
testing requirements as autonomously as possible. 
 
SPOT – detection and classification aided by AI-based image analysis 

The objective of SPOT is to enable the detection and classification of particulate 
contamination and defects on component surfaces using adaptive photonic surface 
testing with adaptive image analysis. Optical images will be generated with the 
assistance of adaptive light field control and automatically analyzed using AI 
technology. The adaptive light field will allow for optimal lighting selection for each 
component surface, ensuring that defects and particles on the component can be 
safely inspected irrespective of its geometry or reflective property. 
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SPOT – the system for adaptive photonic surface testing with image analysis 
functionality capable of learning in combination with a cleaning system 

 
 Partners: PI Innovation GmbH (Project Coordination), Hexagon Metrology Vision 

GmbH, HÖCKH Metall- Reinigungsanlagen GmbH, LPW Reinigungssysteme GmbH, 
Gläser GmbH, IconPro GmbH, Fraunhofer IPM, TU Dortmund, Institut für 
Produktionssysteme (IPS) 

 Associated Partners (Users): Audi AG, Hansgrohe SE, MTU Aero Engines AG, 
sprintBOX GmbH, ZF Friedrichshafen AG 

 Funding: funded by the Federal Ministry of Education and Research (BMBF) as part 
of the "Computer-Aided Photonics" program for the development of 
comprehensive solutions by photonic methods and digital information processing 

 Project term: April 1, 2021 – March 31, 2024 
 
 

 

Automated optical surface analysis of freeform surfaces. ©Fraunhofer IPM 

  

The Fraunhofer-Gesellschaft, headquartered in Germany, is the world’s leading applied research 
organization. With its focus on developing key technologies that are vital for the future and enabling the 
commercial exploitation of this work by business and industry, Fraunhofer plays a central role in the 
innovation process. As a pioneer and catalyst for groundbreaking developments and scientific excellence, 
Fraunhofer helps shape society now and in the future. Founded in 1949, the Fraunhofer-Gesellschaft 
currently operates 75 institutes and research institutions throughout Germany. The majority of the 
organization’s 29,000 employees are qualified scientists and engineers, who work with an annual research 
budget of 2.8 billion euros. Of this sum, 2.4 billion euros are generated through contract research. 
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