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Virtual reality space reconstruction based on visual
space orientation theory
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Abstract: In the binocular vision, the virtual cyclopean eye is the reference center for stereo space ori-
entation. There is difference between the cyclopean eye locations of different users, which is not con-
sidered in the virtual reality system when presenting the stereo images. The results of shooting simu-
lation experiment showed that the human vision system is sensitive to the relative visual direction off-

set, and the slight difference between ideal and actual cyclopean eye locations will lead to significant
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perception difference. The vividness and interactivity of virtual reality system can be improved through

considering the exact cyclopean eye location of the user. This paper analyzed the binocular visual direc-

tion computation theory, and proposed a virtual space reconstruction method based on the actual cy-

clopean eye location of specific user. The deviation brought by the cyclopean eye location shift is com-

pensated by the opposite direction shift of the stereo camera system. The proposed method may pro-

vide theoretical reference for improving the vividness and interactivity of the virtual reality system.
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Fig.1 Geometric construction of visual space orien-

tation
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Tab.1 Testing results of cyclopean eye

Subject # X/cm Z/cm IPD/cm
1 0.57 —1.17 6.4
2 0.25 —1.94 6.1
3 0.46 —1.57 6.8
4 0.65 —1.16 6.6
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Fig.2  Shooting error judgment difference between

ideal and actual situations
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Fig.3 The content acquisition, display and percep-

tion of virtual reality.
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