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Abstract

The laser triangulation method is a traditional non-contact three-dimensional contour measure-
ment method, which has its unique advantages in contour measurement of objects. Based on the
study of prosthetic knee joint surface, the laser triangulation method and the camera system cali-
bration scheme proposed in this paper are used to construct the experimental platform of pros-
thetic knee joint measurement. The three-dimensional coordinates of the prosthetic knee joint are
obtained. The three-dimensional reconstruction of prosthetic knee joint laid the foundation. And a
brief analysis of the camera calibration of the traditional laser triangulation method is proposed,
and a simple laser triangulation camera system calibration scheme is proposed. Because of the
simple structure of this scheme, easy to analyze, the use of flexible and convenient advantages, it
has a wide range of development space and application prospects.
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Figure 1. System schematic
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Figure 2. System diagram
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Figure 3. Camera pinhole model
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Figure 4. Calibration; (a) Checkerboard; (b) Collect calibration pattern
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Table 1. Corner detection of coordinate values
F 1. ASENALRE

E§$E§ 0 10 20 30
0 (577, 272) (668, 276) (773, 282) (864, 283)
10 (579, 427) (675, 436) (773, 444) (863, 448)
20 (582, 585) (673, 594) (771, 603) (858, 608)
30 (576, 741) (671, 750) (766, 761) (856, 768)
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Figure 5. The point of knee
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Figure 6. Three-dimensional contour of knee
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