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Based on Machine Vision

Research on the Technology of Three-Dimensional Reconstruction
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Abstract The three-dimensional (3D) reconstruction technology based on machine vision is researched. We use the
pictures shot by ordinary digital cameras to achieve 3D reconstruction through camera calibration, feature-point
detection and matching. and the calculation of fundamental matrix and essential matrix. We complete the camera
calibration by Camera Calibration ToolBox for Matlab based on Zhang Zhengyou's method. The scale invariant feature
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transform (SIFT) method is used for image feature-points detection and matching. and the random sample consensus

100.3010; 150.6910

5l

L S

(RANSAC) algorithm is adopted to calculate the fundamental matrix and the essential matrix. Then we use the

camera internal parameters got in advance and the essential matrix obtained from the fundamental matrix to
=]

reconstruct the feature points of the objects and achieve the 3D effect by pasting pictures of texture.
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The
experimental results show that it can complete the reconstruction and can well reflect the 3D feature of the objects.
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calibration parameters after initialization:

Focal length: fc=[790.49238 790.49238)

Principal point: cc=[199.50000 149.50000]

Skew: alpha_c=[0.00000] =>angle of pixel=90.00000°
Distortion: ke=[0.00000 0.00000 0.00000 0.00000 0.00000]

B4 WiR e b e 25 R
Fig. 4 Initialization calibration results

calibration results after optimization (with uncertainties):

Focal length: fc=[851.34262 948.79945] ? [11.78744 12.52731]

Principal point: cc=[214.01302 147.90932] ? [16.87958 12.67943]

Skew: alpha_c=[0.00000] ? [0.00000] = angle of pixel axes=90.000000 ? 0.00000°

Distortion: ke=[-0.33669 7.42507 -0.00030 0.01965 0.00000] ? [0.18927 6.26916 0.00403 0.005]
Pixel error: err=[0.32461 0.24377]
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Fig. 5 Nonlinear optimization calibration results
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Fig. 8 SIFT feature point detection and matching result.

(a) Feature points; (b) results of matching
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