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Physical contamination inspection is a crucial verification step that must be addressed by production plants in the 

food and beverage industry to guarantee the conformity of the manufactured products, the safety of the consumers 

and the preservation of the brand reputation. A microwave imaging (MWI) system is here exploited to scan items 

moving on conveyor belts at high speed, and to detect, in real time, physical foreign intrusions, often 

unintentionally caused by malfunctioning equipment or improper handling. The possible advantages are multiple: 

the technique is non-destructive and harmless for both workers and products, the setup is cost competitive, the 

system is low power, and the maintenance is undemanding. 

 

The present work describes the latest progress in the study, development, validation and testing of in-line MWI 

inspection systems for industrial food quality assessment. The considered setup comprises a tailored compact 

multi-antenna module that can be mounted on a production chain conveyor belt. Foreign bodies, due to their 

different electrical properties, alter the incident electromagnetic radiation sourced by the antennas, and this is key 

in developing 3D dielectric contrast maps, which allow locating the intrusion [1]. 

 

More in details, our targets are water and oil-based products. The investigation frequency range is an important 

aspect to suitably analyze the tested items, due to resolution and penetration depth trade off, characterizing the 

materials involved. To improve the quality and accuracy of the inspection algorithms, we adopt multi-frequency 

strategies to enhance the location of the contaminated spots and reduce the impact of noise [2]. 

 

Finally, combination of MWI strategies with machine learning algorithms [3] will be also investigated to increase 

the accuracy of the detection rate; binary and multiclass classifications will be performed to reduce the number of 

false positive and false negative cases and therefore, improve the reliability of the MWI systems. 
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