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Highlights 

 Visual changes can be observed during fast thermal analysis of particles performed on 

MEMS device. 

 Visual changes of explosive particles are remarkably different from thus of non-explosive 

particles.  

 Combining visual information (filming) to thermal measurement (thermogram) adds 

more dimensions to the measurement. 

 Mathematical representation of the visual changes (correlation indices diagram) gives a 

criterion for the process. 

 Correlation indices diagram can be used for field application of explosive detection.  

 

 

ABSTRACT 

A study of visual changes occurred during fast thermal analysis of explosive and 

non-explosive micrometric particles is presented. The experimental setup is based on a 

microcalorimeter MEMS device which allows linear temperature rising at high heating 

rates. The micro thermal analysis at high heating rates of ~500 °C/s was performed on tens 

of micrometer size particles while observing and filming the process using a digital camera 

(SensicamTM) operated at a rate of 45 frames per second. The study also employs image 

subtraction technique which emphasizes the changes occurred between following images. 
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