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Improvement of the method for measuring self-propelled artillery
barrel orientation with total station

Cheng Zejun', Teng Hongzhi® , Wang Huaiguang' ,Shi Zhiyong'

(1. Department of Vehicle and Electronic Engineering, Shijiazhuang Campus of Army Engineering University, Shijiazhuang 050003,
China; 2. The 32180 Unit of the Chinese People's Liberation Army ,Beijing 100072, China)

Abstract: Among the various methods to realize the self-propelled gun barrel orientation measurement, the total station measurement
method has good comprehensive performance. However, the traditional methods of measuring barrel orientation with the total station have
the problems of lack of north reference and axis simulation error. Therefore, a method based on a rotation matrix to measure the accurate
orientation of the self-propelled artillery barrel with a total station is proposed. Then, the Euler-Rodrigues formula is used to deduce the
deviation formula between the line connecting the marked points and the accurate axis orientation. In this way, the uncertainty model of
the accurate orientation relative to each observation could be achieved. Then, to reduce the error of the measurement method, the
optimal location of the total station is studied, and the optimal solution is implemented based on the principle of the Monte Carlo method.
Finally, a simulated barrel installation experiment is carried out. Experimental results show that the measurement uncertainty under the
optimal station layout scheme is within 0. 1, which evaluate the feasibility and accuracy of this method and suppressed the measurement
error caused by the station layout scheme.
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Fig. 1 The equipment for the measurement system
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Fig.2 Schematic diagram of the measuring principle
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Fig. 4 The relationship between the marking line and the axis
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Table 1 Measured data of optimal position (k=18 m, /=32 m)

FrRic s A FricA B
5
a, B L,/m oy By Ly/m
1 34°31'43" 08°37'19"” 28.720 31°56'10" 04°30'25" 32.317
2 32°03'48" 14°22'37" 27.874 31°30'51" 07°39'44" 31. 870
3 27°22'42" 12°57'14" 27.507 29°30'45" 06°13'26" 31.762
4 29°44'16" 13°57'09" 31. 802 29°56'04" 07°04'07" 33. 681
5 34°01"25" 08°38'32" 28.712 31°40'12" 04°42'05" 31. 024
&2 PEMMIEGE 1 MELE (k=20 m,/=8.5m)
Table 2 Measured data of Random station position 1 (k=20 m,/=8.5 m)
3 Fric A FRic s B
hacs
ay By Ly/m ap Bs Ly/m
1 89°54'54" 13°3126" 18. 411 78°35'47" 07°26'53" 19. 591
2 92°09'58" 22°57'00" 17.75 79°30'38" 12°43'09" 19. 298
3 88°47'03" 23°16'53" 15. 601 77°13'50" 10°49'47" 18. 326
4 79°12'33" 23°31'03" 19. 217 73°41'27" 12°01'18" 19. 899
5 89°53'15" 13°33'50" 18. 402 78°34'28" 07°27'35" 19. 586
*3 MENFHAE 2 WEHHE (k=12 m,/=10 m)
Table 3 Measured data of Random station position 1 (k=12 m,/=10 m)
Fric s A Frid s B
5
oy By L,/m op By Ly/m
1 81°14'03" 23°15'33" 10. 904 64°11'15" 11°41'50" 12. 526
2 83°57'25" 39°41'48" 10. 836 64°52'57" 20°06'24" 12. 361
3 74°05'10" 43°08'40” 9.017 60°10'15" 17°21'45" 11.539
4 62°43'41" 36°12'38" 12. 980 56°53'05" 18°00'28" 13. 407
5 81°10'33" 23°19'46" 10. 898 64°08'50" 11°35'04" 12. 663
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Table 4 Comparison of measuring precision of

different positions

55 A BEALAT 3 1 BEALA 3 2
1 0.088 8 0.169 3 0. 246 2
2 0. 089 4 0.160 8 0.233 4
3 0.090 5 0.152 4 0.265 0
4 0.090 2 0.180 0 0.226 0
5 0. 089 7 0.179 1 0.281 4
6 # it

B ARG Al G [ AT KRB AR 0] 7 ikt A
FPAERY R Z A 1) S rfls A AU i 22 A TR) L, AR SO 8
T — PGt Y Bl (G 50k IO A Al A A
U7 FE RS 0 R P B BB R FE L ERD b AT
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