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Determination Method of Spatial Degrees of Freedom for
Multi-Cameras in Shooting System of Autostereoscopic Display
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Abstract: In stereoscopic displays, the stereoscopic display effect is related to the parallax of
stereo image pairs, and parallax is affected by cameras’ layout when the parallax images are
captured. In the paper, camera calibration technique for binocular stereo vision system and
the spatial geometric relationship are used to determine the position relation between any two
cameras. And then the calibration result is applied to adjust the spatial position of the two
cameras continually in order to make the two optical axes parallel to each other approximately. As a
result, the image pairs acquired can guarantee a better stereoscopic display effect. Finally,
the allowable variation range of the spatial angle between the two cameras is yielded experi-
mentally. The results can be used to conduct the adjustment for the photography system of
autostereoscopic display.
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Fig. 1 Coordinate systems of binocular stereo camera
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Fig. 2 Schematic for rotation of camera coordinate system
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Fig. 3 Geometrical relationship of binocular stereo camera in

stereo vision
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Fig. 4 Schematic for photography using binocular stereo

camera in 3DSMAX
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Stereo image pairs captured in the experiment. (a)
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Fig. 5
Image captured by the left camera; (b) Image cap-

tured by the right camera.
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