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Abstract: To improve the accuracy and efficiency of setting an aircraft gun, a digital boresighting
measurement method based on the laser tracker was proposed. Some topics on the establishment of
the measuring precision field and the calculation method of installation deviation were discussed.
Firstly, a local coordinate system built by common points was taken as the measuring basis and the ac-
tual gun aiming axis was extracted by a Cannon measurement instrument. Then the body axis of sym-
metry was got by reference points to calculate the actual position of the aiming point and installation
deviation according to the assembly requirements. Furthermore, the measurement instrument design
and error compensation method of a reflector holder were described in detail. Finally, the position ac-
curacy of measure points was analyzed by the uncertainty ellipsoid, and an uncertainty model based on
the theory of stochastic process was introduced to describe the position error of the bore axis. Experi-
mental results indicate that the repeatability precision of the installation deviation is &=4. 813 mm and
the position accuracy of aiming point is about =3 mm, which meets the assembly requirements of air-
craft guns in real time, high-precision, high-speed and stabilization.
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Fig. 1 Measurement arrangement for aircraft gun
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Fig. 2 Measurement instrument for aircraft gun
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Fig.4 Installation deviation of aircraft gun
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Tab.1 Measuring results of benchmark points in aircraft
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Tab. 3 Uncertainty of installation deviation and aiming point
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Fig. 9 Measuring result of aircraft gun boresighting
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