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High precision measurement of position and posture of
kinetic objects with laser trackers
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Abstract: In order to realize real-time position and posture measurement of kinetic objects with high precision, based on
measurement principle of geographic coordinates with laser trackers, the fore and aft parts of a kinetic object were aimed at with
two laser trackers respectively. Both the laser trackers were triggered to collect data synchronously, and real-time spatial
coordinates of the fore and aft parts of the kinetic object were obtained. The position and posture of the kinetic object in spatial
geographic coordinate were measured. The spatial position and posture were calculated with a software developed by ourselves.
After theoretical analysis and experimental verification, the results show that the stability and precision of the measurement system

are pretty well and the proposed method can satisfy the high precision requirements for measurement of spatial position and

posture.
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Fig. 1  Motion of the base and the barrel
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Fig.2  Abstraction sketch of barrel motion
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Fig.3 Sketch of measurement system
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Fig.4 Target location by polar coordinates
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Fig.5 Azimuth and elevation angles
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Fig. 6 Initial calibration
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Table 1  Repeatability of experiment data

station 1 slation 2
number a/(°) B/(°)
x/mm ¥/ mm z/mm x/mm y/mm z/mm
1 3693.79  7857.06  2795.14  4345.78 6342.770 3728.54 29.516 0.705
2 3693.80  7857.05  2795.17  4345.78 6342.790 3728.51 29.515 0.705
3 3693.76  7857.07  2795.15  4345.78 6342.780 3728.52 29.515 0.704
4 3403.97  8537.76  3900.98  3938.05 7300.600 5232.14 44.650 0.650
5 3403.95 8537.8 3900.95  3938.02 7300.620 5232.17 44.651 0.651
6 3403.98  8537.78  3900.98  3938.03 7300.570 5232.16 44.650 0.652
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Table 2 Theoretical value and measured value of barrel motion path

barrel motion path theoretical value  measured value

. 30° 30.002°
clockwise movement from

elevation angle of 15° to 30° 30.002°

azimuth angle of 30°
30° 30.001°
. . 30° 29.999°
anticlockwise movement from

elevation angle of 15° to 30° 30.001°

azimuth angle of 30 300 30.003°

. . 30° 30.003°
clockwise movement from

elevation angle of 45° to 30° 30.002°

azimuth angle of 30° 300 29.998°
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Fig.7 Dynamic accuracy and deviation statistics of elevation angle
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Fig. 8 Dynamic accuracy and deviation statistics of azimuth angle
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