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A Novel Tree-Dimensional Coordinates Measurement Method
Based on Inverse Photogrammetry

Bian Xintian Su Xianyu Chen Wenjing
(Opto-Electronics Department, Sichuan University, Chengdw, Sichuan 610064, China)

Abstract We present an optical coordinate measuring method using inverse photogrammetry. It mainly consists of
micro-cameras, measuring rods and liquid crystal displays (LCD). One end of measuring rod is the fixed mini-
cameras, on the other side is a trigger probe, LCD shows a two-dimensional sinusoidal fringe pattern. When
measuring, the probe contacts the surface of the measured object, and then the camera captures the stripes image.
The coordinates of camera principal point in the world coordinate system may be determined by the phase information
that the fringe pattern carries. The relationship was determined between the principle point and the coordinates of
the camera probes using least square optimization method. So that, the three-dimensional coordinate of the probe can
be determined. The experimental results show that the method is simple, reliable, and can carry out optical
coordinate with high precision.
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Fig. 1 Principle of measurement of coordinates
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Fig. 2 Orientation of the 2D planes
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Fig. 3 Measuring picture of the target
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Table 1 Calibration results pixel

Focal length Principle point Pixel error

1458.61+1. 36 348.4640. 31 0.015
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Table 2 Measuring results in the parallel direction of target mm
Movement distance 5 10 15 20 25
1 —0.0265 0.0231 —0.0225 0. 0381 —0.0212
2 —0. 0396 0.0249 —0. 0260 0. 0460 —0.0238
3 —0.0175 0.0279 —0. 0250 0.0366 —0. 0061
4 —0.0250 0.0332 —0.0084 0.0276 —0.0095
5 —0.0419 0.0298 —0.0073 0. 0287 —0.0177
6 —0.0325 0.0165 —0.0079 0. 0387 —0. 0035
Std 0.0093 0. 0058 0. 0092 0.0069 0. 0084
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Table 3 Measuring results in the vertical direction of target mm
Movement distance 5 10 15 20 25
1 0.0214 0.0294 —0.0044 —0.0770 0.0198
2 0.0322 0.0204 0. 0061 —0.0775 0. 0207
3 0.0292 0.0178 —0.0071 —0.0720 0. 0247
4 0.0247 0.0195 0.0022 —0.0764 0.0176
5 0.0075 0.0281 —0.0078 —0. 0839 0.0237
6 0.0151 0.0201 0.0030 —0. 0800 0.0256
Std 0.0092 0.0049 0.0058 0. 0040 0.0031
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