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A Study on Virtual Assembly Simulation Using
Virtual Reality Technology

Yongwan Kim*, Jinah Park™

ABSTRACT

Although a hand haptic interaction which provides direct and natural sensation is the most natural
way of interacting with VR environment, the hand haptic interaction has still limitations with respect
to the complexity of articulated hand and related hardware capabilities. Particularly, virtual assembly
simulation which refers to the verification process of digital mockup in product development lifecycle
is one of the most challenging topics in virtual reality applications. However, hand haptic interaction
is considered as a big obstacle, because difficulty initial grasping and non—dextrous manipulation remain
as unsolved problems. In this paper, we propose that common hand haptic interactions involves two
separate stages with different aspects. We present the hand haptic interaction method enables us to stably
grasp a virtual object at initial grasping and delicately manipulate an object at task operating by one’s
intention. Therefore, proposed method provides the robustness using grasping quality and dextrous
manipulation using physically simulation. We conducted experiments to evaluate the effectiveness of our
proposed method under different display environments -monoscopic and stereoscopic. From 2-way
ANOVA test, we show that the proposed method satisfies two aspects of hand haptic interaction. Finally,
we demonstrated an actual application of various assembly simulation for relatively complex models.
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