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FDM-specific Expression: Exploration of Parameters for Designing
Expression and 3D Printing Techniques with FDM

HARUKI TAKAHASHI'* HOMEI MIYASHITA'®

Abstract: To extend the expression of a fused deposition modeling (FDM) 3D printer, we present the concept of
FDM-specific expression, a fabrication environment that exploits the uniqueness of FDM. We first summarize
parameters that control an FDM printer and present Gcode synthesizer to explore how the parameters can be
configured and combined in the process. This system comprises multiple envelopes that enable drawing the time
variation of parameters. Secondly, we analyze printing techniques with expression structure and present Structure
editor for drawing a structure that controls the printer behavior. This system provides a canvas that enables drawing
a structure composed of vertices and edges, which can have additional parameters. Using these systems, we replicate
existing printing techniques and demonstrate a new expression. We discuss the capabilities of FDM and the

significance of the expression that distinguishes it from other 3D printing technologies.
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