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Abstract. As web cameras cost is much lower and easier to get nowadays, the ways to develop an interesting 
applications and interaction methods are hot research topics now. In this paper, an effective real-time virtual 
control mechanism based on hand gesture recognition is proposed. Through developed algorithms, hand ges-
ture can be recognized efficiently to further control the application without any additional equipments or de-
vices. Furthermore, the disturbance of human face and arm that have the same feature, skin color, with hand 
is excluded to enhance the accuracy of hand gesture recognition. A ball game is designed to evaluate the per-
formance of the proposed system. Experimental results that the proposed system provides high accuracy in 
virtual control and has high potential for various kinds of applications.  

Keywords: Vision-based, virtual control, hand gesture, virtual control, face exclusion, arm exclusion, back-
ground updating 

References 

[1] J. Triesch and C. V. D. Malsburg, “Robust Classification of Hand Postures against Complex Backgrounds,” Proceed-

ings of the 2nd International Conference on Automatic Face and Gesture Recognition, pp. 170-175, 1996. 

[2] J. Lee and T.L. Kunii, “Model-Based Analysis of Hand Posture,” IEEE Computer Graphics and Applications, Vol. 15, 

No. 5, pp. 77-86, 1995. 

[3] S. Mitra and T. Acharya, “Gesture Recognition: A Survey,” IEEE Transactions on Systems, Man, and Cybernetics, 

Part C: Applications and Reviews, Vol. 37, No. 3, pp. 311-324, 2007. 

[4] P. Dhawale, M. Masoodian, B. Rogers, “Bard-Hand 3D Gesture Input to Interactive Systems,” Proceedings of the 7th 

ACM SIGCHI New Zealand Chapter’s International Conference on Computer-Human Interaction: Designed Centered 

HCI, ACM International Conference Proceeding Series, Vol. 158, pp. 25-32, 2006. 

[5] C. V. Hardenberg and F. Berard, “Bare-Hand Human-Computer Interaction,” Proceedings of the 2001 Workshop on 

Perceptive User Interfaces, Vol. 15, pp. 1-8, 2001. 

[6] A.D. Wilson, “Robust Computer Vision-Based Detection of Pinching for One and Two-Handed Gesture Input,” Pro-

ceedings of the 19th Annual ACM Symposium on User Interface Software and Technology, pp. 255-258, 2006. 

                                                           
＊ Correspondence author 



Yeh et al: Vision-Based Virtual Control Mechanism via Hand Gesture Recognition 
 

 

[7] S. Malik and J. Laszlo, “Visual Touchpad: A Two-Handed Gestural Input Device,” Proceedings of the 6th Interna-

tional Conference on Multimodal Interfaces, pp. 289-296, 2004. 

[8] K. Nickel and R. Stiefelhagen, “Pointing Gesture Recognition based on 3D-Tracking of Face, Hands and Head Orien-

tation,” Proceedings of the 5th International Conference on Multimodal Interfaces, pp. 140-146, 2003. 

[9] T. Yang, S.Z. Li, Q. Pan, J. Li, “Real-Time and Accurate Segmentation of Moving Objects in Dynamic Scene,” Pro-

ceedings of the ACM 2nd International Workshop on Video Surveillance & Sensor Networks, pp. 136-143, 2004. 

[10] D. Chai and A. Bouzerdoum, “A Bayesian Approach to Skin Color Classification in YCbCr Color Space,” Proceedings 

of the IEEE Region 10 Conference, Vol. 2, pp. 421-424, 2000. 

[11] R.L. Hsu, M. Abdel-Mottaleb, A.K. Jain, “Face Detection in Color Images,” Proceedings of the IEEE International 

Conference on Image Processing, Vol. 1, pp. 1046-1049, 2001. 

[12] C.C. Chiang, W.K. Tai, M.T. Yang, Y.T. Huang, C.J. Huang, “A Novel Method for Detecting Lips, Eyes and Faces in 

Real Time,” Journal of Real-Time Image, Vol. 9, No. 4, pp. 277-287, 2003. 

[13] M. Blome and M. Wasson, “Core Media Technology in Windows XP Empowers You to Create Custom Audio/Video 

Processing Components,” MSDN Magazine of Microsoft Developer Network, No. 2002, 2002. 

[14] Microsoft Developer Network, Windows Media Developer Center, “DirectShow,” http://msdn.microsoft.com/en-

us/library/ms783323(VS.85).aspx. 

[15] Wikipedia, “DirectShow,” http://en.wikipedia.org/wiki/DirectShow. 

 


