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Digital system of artillery deviation angle measurement

Li Danni, Hu Dan, Wang Jinsong, Zhang Jiming, An Zhiyong
(Department of Optoelectronic Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: A digital test system was presented, used to measure the angle of shot gun bore axis deviates
from exit surface. Based on the principle of laser tracker space coordinates measurement, by measuring
the 3D coordinates of the gun barrel, the system accounts for the linear equation of space before and
after the adjustment of gun, thus the deviation angle of the gun was calculated, and the problems of low
precision, low efficiency, too much staff and structure dispersion were analyzed in the measurement
method of gun bore axis deviation angle from the exit surface in view of the current GJB method.
Comparing the experimental measurements with the current GJB method, the experimental data show that
by using this method to measure the deviation angle of the gun, the efficiency and accuracy are improved
obviously.
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Fig.1 Schematic of coordinates measurement of laser tracker
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Fig.2 Schematic of deviation angle measurement
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Fig.3 Projection analysis diagram
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Fig.4 Schematic of deviation angle settlement
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Fig.5 Schematic of sight observation method theodolite
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Tab.1 GJB deviation angle measurement record

(Unit: mil)

Trial Angle of site
numbers 150 30° 45° 60°
1 0.59 1.10 2.14 2.64
2 0.61 1.11 2.09 2.61
3 0.59 1.09 2.08 2.57
4 0.63 1.14 2.10 2.58
5 0.56 1.08 2.07 2.59
Mean 0.59 1.10 2.09 2.59
o 0.034 0.023 0.025 0.026

R 2 HARBRNAEEERNEICRR(EA . mil)
Tab.2 Laser tracker method for measuring the

deviation angle record (Unit:mil)

Trial Angle of site
numbers 15° 30° 45° 60°

1 0.571 0.629 0.769 1.092
2 0.568 0.631 0.776 1.090
3 0.571 0.629 0.771 1.087
4 0.572 0.631 0.770 1.087
5 0.569 0.632 0.764 1.091

Mean 0.572 0.630 0.770 1.089
o 0.002 3 0.002 4 0.0029 0.002 5
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