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Strengthening of Fusion of Human Bodies and Augmented Reality
by Relative Position Measurement of View Positions, Hand and Display
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TOMOHIKO SAITO

Abstract: In augmented reality (AR), it is a problem to obtain smooth registration between off-screen real human body and
virtual objects on screen. In this research, we cope with the problem when a AR user touches a virtual object from outside of the
screen. Our proposed method deploys conventional 3D display with liquid crystal 3D glasses. We introduced two 3D gesture
sensors measuring the user’s eye location and user’s hands posture respectively. First, we measure user’s hand position with a 3D
hand gesture sensor and user’s eye location with another 3D (RGBD) camera. The virtual objects are displayed onto the screen
according to the user’s eye position. The user’s hand and the object interacts when they are making a contact. To realize this
system, it is important to calibrate the two 3D sensors and the display, as well as reliable and stable detection of the user’s eye
position under the 3D glasses. In this paper, we describe the calibration process and the eye position detection in details. Finally,
we describe the precision evaluation and user feeling evaluation of the experimental system.
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Figure 1 Coordinate system for display virtual object.
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Figure 2 Configuration of our system.
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Figure 3 Execution example.
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Figure 4 Coordinate system of our system.
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Figure 5 Positions of the marker and eyes

when viewed from a camera.
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Figure 6 Corner detection of checkerboard.
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Figure 7 Positions between the sensor and the display.
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# 1 HFmHEE (BE{Z:cm)
Table 1  Error of eyes and hand detection.

H % e FhR RS
xHh |yl | z#h | xdlh | ydh | z il
JEFEZEHART | 0.59 | 3.32| 0.69] 0.19 | 0.90 | 0.16
JEFEZS % | 044 | 093 | 2.58 | 0.19 | 0.90 | 0.16
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Figure 8 Evaluation experiment of error of our system.
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Table 2  Error of our system.

x|yl | zdh
A7 0.86 | 1.10 | 1.01
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