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[Abstract]

Unlike real-world training, which requires a high cost or accompanies risk, virtual training systems using HMD and controllers
are in increasing demand because they can be conducted safely through virtual environments. However, most of current virtual
systems focus on experiential leaning and lack of realistic training situations in terms of tangible interactions. In this paper, we
propose a method for enhancing the presence and immersion during virtual training by applying various sensors to tangible virtual
training as a way to track the movement of real tools used during training. The proposed system connects virtual and real-world
spaces through an actual object to provide the feeling of an actual touch and virtualizes the entire body of the actual user for
transfer to a virtual environment. Furthermore, the system measures the posture of the tools and the degree of touch and applies
them during training. User testing is conducted to validate the increase in effectiveness of virtual job training.
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Fig. 3. 3D depth data from two Kinects(left), tracking of
positions of a user and a capture tool in a
capture volume after background and noise
removal(right) (red: left Kinect, green: right Kinect,
cyan: user position, white: capture tool position)
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Fig. 4. Calibration results: aligned depth data from two
Kinect inputs(left), color added result(right)
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Fig. 6. Car model(top) and attached IR markers(bottom)
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