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Visual Feedback System for Manipulating Objects

Using Hand Motions in Virtual Reality Environment
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Abstract

With the recent development of various kinds of virtual reality devices, there has been an active research effort to
increase the sense of reality by recognizing the physical behavior of users rather than by classical user input methods.
Among such devices, the Leap Motion controller recognizes the user's hand gestures and can realistically trace the us-
er's hand in a virtual reality environment. However, manipulating an object in virtual reality using a recognized user's
hand often causes the hand to pass through the object, which should not occur in the real world. This study presents
a way to build a visual feedback system for enhancing the user's sense of interaction between hands and objects in
virtual reality. In virtual reality, the user's hands are examined precisely by using a ray tracing method to see if the
virtual object collides with the user's hand, and when any collision occurs, visual feedback is given through the proc-
ess of reconstructing the user's hand by moving the position of the end of the user's fingers that enter the object
through sign distance field and reverse mechanics. This enables realistic interaction in virtual reality in real time.
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Figure 1: Ray generation for object-object
collision detection.
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Figure 2: Ray-tracing-based collision detection system.
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Figure 14: Hand adjustment using the proposed method (Bunny model).

9

Figure 15: Hand adjustment using the proposed method (Pawn model).

(a) Problematic result

(b) Improved result

Figure 16: Hand adjustment using the proposed method on thin parts (Bunny model).
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(b) Improved result

Figure 17: Hand adjustment using the proposed method on thin parts (Chair model).

Figure 19: Experiment with intractable 3D object 2.
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