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Table 4.1: Different ways of manipulating virtual tools
by operating input devices in the real world
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(1) Each device is matched to each virtual tool
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(2) The hand device is matched to a virtual hand, which manipulates each virtual tool

virtual space real world
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Fig.4.1: Grasping of a tool (grasping check and execution)
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Fig.4.2: Check points and check lines for interference (an example of scissors)
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Fig.4.3: Generalized data structure for virtual tools
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Fig.4.4: lllustration of data structure for a virtual tool(1) (spoon)
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Fig.4.5: lllustration of data structure for a virtual tool(2) (tweezers)
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Fig.4.6: Interaction model between tweezers and object
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FileName: ... /scissors.ktf LetVec 2 1 ; woOooooov,0ooo100o0000 |
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v 0OoOOO0OO0O0OOOOO0O0O0OOOO0 g(lxlitlazz_amfi.sfl;eé//f(QOME)/tweezer_R.kof |
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Fig.4.7: An example of data structure for virtual tool (tweezers)
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Fig.4.8: Data interpolation for manipulating tweezers
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Fig.4.9: Configuration of the experiment system
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Fig.4.10: Examples of virtual objects manipulation using virtual tools with a virtual hand
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(c) Opening and shutting tweezers with hand
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(d) Manipulation of chopsticks, knife and scissors manipulation
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Fig.4.10 (Continued)
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(e) Transfer an object using a spoon
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(f) Transfer an object and change the shape of an object using tweezers
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Fig.4.10 (Continued)
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Fig.4.11: Rendering frame rate for three conditions
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