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Image synthesis of arbitrary virtual viewpoint

based on two viewpoints
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Abstract: The synthesis precision of an arbitrary virtual viewpoint image and the movement range of a
virtual viewpoint were mainly studied. A novel and effective method to synthesize a new arbitrary vir-
tual viewpoint image based on two images was proposed. The simplified model of the viewpoint ima-
ges was established in a proper coordinate system to analyze the projective geometry relationship of the
corresponding points between the input viewpoint images and the arbitrary virtual viewpoint image.
Each image was processed by the feature point extraction, correspondence matching and view parallel,
triangular segmentation, texture matching, perspective projection transformation. An arbitrary virtu-
al view image was generated in the space only using the positional ratio parameters between input
viewpoints and virtual viewpoint. Using this method, complex three-dimensional reconstruction and
camera calibration are avoided, and the limitation of the movement range of the virtual viewpoint

based on traditional View Morphing technology also is solved. The experiments and simulation results
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show that the arbitrary virtual viewpoint images can be obtained only using the positional ratio param-

eters between input viewpoints and virtual viewpoint through the method proposed in this paper, even

if the two input images can’t be parallel completely. The proposed method is reasonable and effective.

Key words: computer vision; virtual viewpoint; image synthesis; projective geometry; epipolar geom-

etry; view morphing
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Fig. 1 Perspective projection of pinhole camera
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Fig. 6 Error of Z-axis translation
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