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Layered Projection Mapping for Large-Scale Digital Fabrication of Balloon Art
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TJapan Advanced Institute of Science and Technology, {National Chiao Tung University
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<Summary> Large-scale digital fabrication is still a challenging issue due to the spatial and material limitations of common
3D printers. In this work, we propose the layered projection mapping approach, an interactive system that helps common users
fabricate in large-scale. To verify our system, we utilize balloon art as a case study from its economical and practical aspects.
The whole framework is composed of two parts: offline depth calculation and interactive projection guidance. In offline
calculation, we first decompose the target 3D model using approximate pyramidal decomposition, then divide the decomposed
parts into layers with individual calibrations. In projection guidance, the system provides fabrication guidance with depth
differences between the target shape and the current work in real-time progress. Instead of projection of color gradients in
previous work, we use the high contrast black and white projection of the numbers in consideration of balloon textures. To
increase user immersion, we propose a shaking animation of projected number with significant depth differences. In our case
studies, the unskilled participants can build a large-scale balloon art using the proposed system.

Keywords: balloon art, digital fabrication, projection mapping, fabrication guidance
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