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( A Study on Manipulating Method of 3D Game in HMD Environment
by using Eye Tracking )
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Abstract

Recently, many researches about making more comfortable input device based on gaze detection technology have been
done in human computer interface. However, the system cost becomes high due to the complicated hardware and there is
difficulty to use the gaze detection system due to the complicated user calibration procedure. In this paper, we propose a
new gaze detection method based on the 2D analysis and a simple user calibration. Our method used a small USB
(Universal Serial Bus) camera attached on a HMD (Head-Mounted Display), hot-mirror and IR (Infra-Red) light
flluminator. Because the HMD is moved according to user’s facial movement, we can implement the gaze detection system
of which performance is not affected by facial movement. In addition, we apply our gaze detection system to 3D first
person shooting game. From that, the gaze direction of game character is controlled by our gaze detection method and it
can target the enemy character and shoot, which can increase the immersion and interest of game. Experimental results
showed that the game and gaze detection system could be operated at real-time speed in one desktop computer and we
could obtain the gaze detection accuracy of 0.88 degrees. In addition, we could know our gaze detection technology could
replace the conventional mouse in the 3D first person shooting game.
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Difference between a real pupil region and a
detected pupil region by using circular edge
detection.
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