
 

 

Abstract—Providing natural hand interaction between a virtual object and a user on Augmented Reality is a major issue to manipulate a 

rendered object in a convenient way. Conventional 2D image-based recognition and interaction technique in AR has a limitation to 

perform a natural interaction between the user and the virtual object. In this paper, we present a stereo-vision based natural 3D hand 

interaction with the augmented object. In the proposed 3D hand interaction approach, 3D hand location and finger direction can be easily 

obtained by using stereo-vision technique while user hand is approaching to the virtual object. Two types of hand manipulation for the 

augmented object such as the hand pointing and hand pinching are defined. The collision detection between user hand and the virtual 

object is determined by using a simple ray casting emitted from the user’s finger-point against the virtual object in the case of hand 

pointing. In the hand pinching, the collision is occurred when the thumb and the index finger are approaching to the object and the degree 

of angle between two fingers becomes a predetermined value. From the experiments, the proposed 3D hand interaction method can 

control the virtual object in a natural way rather than using a vision-based 2D hand interaction since the stereo-vision technique can 

obtain the depth information from the AR environments. 
 

Keyword— Stereo-vision, Haptic interface, Augmented Reality, Collision detection, Hand detection 

 
 

Seonho Lee is currently a graduate student in the department of computer science at Kyonggi University, South Korea. He received BS 

degree from Kyonggi University majoring computer science in 2012. His major research interests are augmented reality and haptic 

interaction in AR 

 

 

 

 

 

 

 

Junchul Chun is currently a professor in the department of computer science and a principal investigator of GIP(Graphics and Image 

Processing Lab) at Kyonggi University, South Korea. He has been served as a chief research director at Contents Convergence Software 

Research Center supported by Geyonggi Regional Government in South Korea. He received BS from Chung-Ang University majoring 

computer science. He also received Ph.D and MS degrees of computer science and engineering from the University of Connecticut, U.S. 

respectively. His major research areas are vision-based interaction, augmented reality and computer graphics. 

 

 

 

 

A Stereo-Vision Approach for Natural 3D Hand 

Interaction with an AR Object 

Seonho Lee*, Junchul Chun* 

* Department of Computer Science, Kyonggi University, San 94-6 Yiui-Dong, Yeongtong-Gu, Suwon, S. Korea 

sunho36@naver.com, jcchun@kgu.ac.kr 

mailto:sunho36@naver.com
mailto:jcchun@kgu.ac.kr

