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Development of Image Overlay System with Head-tracking for VR-based Injection
Training

Takeshi KOISHI, Nobuhiko TAMURA, Toshiya NAKAGUCHI, Norimichi TSUMURA,
Yoichi MIYAKE

Abstract:

The system overlaying the stereoscopic images onto the haptic interface is proposed. In
order to develop the training systems based on virtual reality medical doctors to
experience medical treatments, it is important to improve the reality that visual and
haptic information are synchronized. Our training system proposed in a previous paper
for central venous injection uses the stereoscopic glasses and the haptic interface. This
system has a palpation phase and an injection phase. During the injection phase, it is
important that the user can see 3D injector images and the stylus of the haptic interface
corresponding. In the proposed system, the user can look down the images projected
from the display and reflected on the half mirror, and the haptic interface through the
mirror. Using infrared LEDs wirelessly attached to the stereoscopic glasses and the
infrared camera set under the display, the proposed system can show the 3D images
considering with the face position in real-time. This system can achieve higher reality
and more effectiveness than our conventional system. This system is evaluated by the

experienced medical doctor as effective one.
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Figure 2. Training system for central venous injection (Tamura et al., 2004)
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Fig.3 Proposed image overlay system and flow of head-tracking data
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Fig.5 Infrared LEDs extracted from user’s head image and corresponding search area

settings in the next frame (a) Extracted Infrared LEDs and corresponding search area
settings (b) Initial search area settings (c) A case of user moving his head close to the

end of the window (d) A case of user tilting his head in close to the center of the window
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Fig.6 Calculation result of user’s left eye position. The result is modified when Infrared
camera detects the more movement of infrared LED than threshold (the number of
pixel). (a) Calculation result when user keeps still. (b) Calculation result when user

moves right in front of the display in the mirror.
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