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Abstract : This paper presents an approach to optimizing the Fused Deposition Modeling (FDM) 3D printing process through a
preprocess calibration routine of printing parameters. The core of this method involves the use of a low-cost thermal sensor
capable of measuring tempera-tures within the range of -20 to 500 degrees Celsius for detailed process observation. The
calibration process is conducted by printing a predetermined path while varying the process parameters through machine
instructions (g-code). This enables the extraction of critical thermal, dimensional, and surface properties along the printed
path. The calibration routine utilizes computer vision models to extract features and metrics from the thermal images, in-
cluding temperature distribution, layer adhesion quality, surface roughness, and dimension-al accuracy and consistency. These
extracted properties are then analyzed to optimize the process parameters to achieve the desired qualities of the printed
material. A significant benefit of this calibration method is its potential to create printing parameter profiles for new polymer
and composite materials, thereby enhancing the versatility and application range of FDM 3D printing. The proposed method
demonstrates significant potential in enhancing the precision and reliability of FDM 3D printing, making it a valuable
contribution to the field of additive manufacturing.
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