Hand-Drawn Selection Volumes for 3D Point
Clouds: Real-Time SDFs Meet Natural Interaction

3D Selection through Hand Tracking in XR for Point
Clouds Using Signed Distance Fields

Research Gap

« Primitive Limitations: Current 3D selection restricted to basic shapes (spheres, boxes, cylinders)
« Performance Bottlenecks: Computational limitations unsuitable for real-time XR applications

* Interface Constraints: Traditional approaches confined to 2D interfaces

« Mental Translation: Users must mentally map between 2D projections and 3D relationships
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Future Work

Current limitations include restrictions to convex shapes in the Convex Hull technique, performance
degradation beyond 10 million points, and dependence on variable hand-tracking accuracy across devices.

Therefore, future work should include hierarchical data structures and Boolean operations between selections.
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