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Abstract: As for using just one laser tracker to measure several points, a new method of visual-guided
laser tracking was presented. A camera was set on the top of the laser tracker, and rotates around the
laser tracker’s Z axis. When measuring, the camera rotated a single revolution with the laser tracker, and
captured the positions of all the laser interferometers. The coordinates of the positions in the camera
frame can be converted to the laser tracker frame, and then the laser designator projected a laser sheet to
the laser interferometers. A planar round hole target was used, and the center of the holes were measured

simultaneously by the camera and the laser tracker. The corresponding coordinates in the two frames
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which were processed using mean method becomes the corresponding vectors in the two frames. The

translation of the two group vectors is the rotation matrix of the two frames. Using Cayley

transformation, the rotation matrix of the two frames can be calculated, and then the whole relationship

between the two frames can be obtained by using any two corresponding coordinates. The advances of

the algorithm are the solving process is simple and the results are stable. Simulation is shown that, when

the number of the target placing is more than 50, the influence of the image noise is stable, and the

measuring error is less than 1 mm. The proposed method is simple, has strong stability, and has very high

practical value.
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Fig.4 Vision guiding laser tracker calibration system
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Tab.1 Technical parameters of the experiment

devices

Device Name Type Accuracy

Laser Tracker Leica AT901-B +15 wm+6 pm/m

Laser Tracker
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S) S, S5 M Ss Se S Sg So Average
Pos, 1.106 0.988 0.947 0.366 0.217 0.432 0.925 1.149 1.249 0.820
Pos, 1.076 0.726 0.384 1.322 0.964 0.626 1.586 1.224 0.878 0.977
Pos, 0.808 1.093 1.485 0.652 0.884 1.257 0.551 0.737 1.045 0.946
Pos, 1.056 0.424 0.258 1.481 0.829 0.248 1.941 1.303 0.671 0.913
Pos; 0.847 0.336 1.229 1.062 0.239 0.952 1.210 0.371 0.727 0.775
Pos, 0.720 0.894 1.226 0.722 0.833 1.126 0.786 0.880 1.056 0.916
Pos- 0.626 0.717 0.875 0.667 0.741 0.777 1.064 0.712 0.829 0.779
Pos; 1.803 1.151 0.629 1.447 0.739 0.435 1.035 0.457 0.716 0.935
Pos, 1.125 1.005 0.964 0.372 0.221 0.439 0.940 1.169 1.270 0.834
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Fig.5 Vision guiding laser tracker measurement system
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