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3D human-machine interaction based on
human eye detection
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Abstract; With the growing of 3D display, more and more products based on 3D display are used in
various fields, for example, 3D movies, auto-stereoscopic television, 3D surgery, etc. Human-com-
puter interaction (HCI) system based on 3D display is also a popular research direction in recent
years. However, most of these systems don’t use depth information as a clue for interaction which
limit interaction orientation into a 2D plane. To extend control on depth direction, a novel HCI system
based on 3D display is presented. The system shows a keyboard style interaction interface by a 3D mo-

nitor, and uses binocular cameras to acquire the gesture and positions of the user’s hand and fingers
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which can input information to the computer. And the system input frame rate can reach 10.6 fps. For

problem that the movement of the user will cause the image of the button in his vision to be shifted

correspondingly, which may cause incorrect input the human eye detection is integrated into the sys-

tem. By the optimization of user’s viewing angle calibration, we can correct button’s positioning er-

ror, thus achieve a great accuracy of character input 100%.

Key words: visual angle deviation correction; 3D display; human-machine interaction; face detection;

pupil position estimation
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Fig.1 Parallax relationship diagram
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Fig.2 Double 45°binocular camera structure dia-

gram used in the system
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Fig.4  Schematic diagram of the five eyes of the

three tribunals
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