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Abstract

In this paper, we propose technologies for enhancing the immersive realization of virtual objects in AR-based product
design. Generally, multimodal senses such as visual/auditory/tactile feedback are well known as a method for enhancing
the immersion in case of interaction with virtual objects. By adapting tangible objects we can provide touch sensation to
users. A 3D model of the same scale overlays the whole area of the tangible object so the marker area is invisible. This
contributes to enhancing immersion. Also, the hand occlusion problem when the virtual objects overlay the user’s hands is
partially solved, providing more immersive and natural images to users. Finally, multimodal feedback also creates better
immersion. In our work, both vibrotactile feedback through page motors, pneumatic tactile feedback, and sound feedback
are considered. In our scenario, a game-phone model is selected, by way of proposed augmented vibrotactile feedback,
hands occlusion-reduced visual effects and sound feedback are provided to users. These proposed methodologies will

contribute to a better immersive realization of the conventional AR system.

Keywords : AR-based Product, Multi Feedback, Tangible User Interface, Hand Occlusion phenomenon,
Pneumatic Tactile Display
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