3D Reconstruction of Objects Based on Camera- Projector System
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Abstract: The 3D reconstruction is a research hotspot in the fields of computer vision and close- range photogrammetry. Especially, the 3D
reconstruction of objects which are lack of real texture is a great difficulty and challenge. In this study, the slide projector is steered on the
foundation of taking images by digital camera traditionally, according to the characteristic lack of real texture. So the camera- projector system
is formed. The slide projector can supply the target objects with texture characteristics which are clear and stable so that they are easy to be
extracted out and matched well relatively. The space coordinates of the texture characteristics are computed out by the space forward
intersection, taking full use of the stereo images composed with the slide of the projector and the images with the texture characteristics taken
by the digital camera. The final 3D model is formed by connecting the neighbor space points. The 3D reconstruction based on the camera-
projector system in the study is proved and confirmed to be effective and practical by the experimental data and results
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Fig. 1 The stereo images
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Thl. 1 Calibration results of digital camera and slide projector

fl 3 758.068 862 2 423.065 254
X/ 648.387 586 511.408 393
yo 501.987 274 382.879 836
Xs/mm - 439.498 563 -1292.324 923
Ys/mm - 685.668 808 -586.208 258
Zs/mm 614.776 330 655.067 654
W/ 0.624 327 1.089 387
Q/ 0.712 372 0.405 349
K/ -0.917 869 -1.390 233
Ky - 2.054 018e- 008 - 1.433 034e-008
K, -7.196 186e- 015 - 2.196 549e- 013
Py 7.443 764e- 007 2.881 515e- 006
P, -5.111 589¢- 006 - 2.731 318e- 006

Fig. 2 Four different aspects of the plaster head
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Fig. 3 Model results of four aspects
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Fig. 4 Model result of two aspects putting together
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Fig. 5 Model result of the whole head
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