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We present Xspine, a design and fabrication method for creating motion-capable,

self-sensing structures using multi-material FDM 3D printing with conductive filaments.
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Circuit Design
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Circuit Layout Strategies with Time-Division Multiplexing
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Motion Primitives
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Physical Augmentation Strategies
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Force feedback customization uses auxiliary cables to control the effort required for interaction.
This generates temporally graded signals, where the system detects contact events in order as force rises.

Auxiliary Cables Signal Performance
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Physical Augmentation Strategies
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We also integrate bistable mechanisms into bending structures, which possess distinct stable states.

Bistable Design Signal Performance
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Physical Augmentation Strategies
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Digital Augmentation Strategies
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Digital Augmentation Strategies
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We develop an interactive design tool that allows users to configure
motion behaviors, preview structural responses, and generate printable circuits.
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Applications
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Applications
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