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A Model for Cutting Operation with Scissors in 3D Virtual Space

and Implementation

HIROKAZU NOGUCHI,! TAKAMI YASUDA,!t SHIGEKI Y OKOItt
and JUN-ICHIRO TORIWAKIft

This paper describes a simulation system and a model for cutting a piece of paper with a
pair of scissors in three demensional (3D) virtual space. In the system, pieces of paper and a
pair of scissors are defined in 3D virtual space and displayed on a graphic screen. An operator
can scissor a virtral paper sheet freely and interactively with giving three basic operations, for
scissors such as ‘open and close’, ‘move’ and ‘change direction’, to a pair of virtual scissors.
In order to realize these operations in computer, we defined three basic models; (1) Data
structure for a paper sheet, (2) Scissors states and transitions among them according to the
operations, {3) Cutting model and Collisions detection. For the realtime processing, we use
a simple list structure for the shape of a paper sheet, which keeps only the vertices of the
sheet. The scissors have two kinds of states according to the operations. Updating the state of
the paper sheet and the contents of the list corresponding to the interactive operations such
as ‘Cutting paper’, ‘Collisions detection’ and ‘Position correction of scissors’ is performed,
using a trace of scissors’ edges and the edges of a piece of virtual paper. We realize cutting
operations with this model, and understand its availability.
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