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High precision angle measurement method of dynamic tank turret
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(1. School of Optoelectronic Engineering, Xi’an Technological University, Xi’an 710032, China;
2. Xi’an Institute of Applied Optics, Xi’an 710065, China)

Abstract ; Tank turret rotation angle measurement accuracy relative to the chassis directly deter-

mines the precision of the stable sighting system and the inertial navigation system. At pres-

ent, the main battle tank equipped with a tank turret in the angle measurement device which

has low measurement accuracy relative to the chassis can solve the problem of steering the tank

body only. This paper proposed a high-precision angle measurement device which was com-

posed of location and orientation system, mechanical drive system and resolver. It firstly intro-

duced the working principle and work process, followed by the angle measuring device calibra-

tion and the theoretical analysis of error, the final joint commissioning proved this angle meas-

uring system met the actual demand. Results indicate that this measurement system can con-

firm the location when instantaneously powered and has absolutely zero memory function, the

. ”
angular accuracy is 42",
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Fig. 1 Resolver angle measurement system structure
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Fig. 2 Schematic of resolver angle measurement system
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Fig. 3 Operating principle of resolver angle measurement
system
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Fig. 4 Calibration schematic of turret angle cali-
bration table
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Fig. 5 Resolver angle measurement system calibration dia-
gram

TE Jié i 72 J5 4 D ff 3R 8 1 b o o i ek T
TET 2 S5 58 308 o S 5 T 7 TE 5 0 8 ) P A B - T
b R 12 v A o T TS5 B o R A
B I A 0 R A A T e A s A A Bl A
ANARUE TR AR R I S AR R R R R
1R .



. 324 RFHJE2% 2012,33(2)  RUBE R, 4 . — B i RS BE I o 40 ST B Bh A EE A 10 T vk
1 kEBAEENERENSHE
Table 1 Photoelectric autocollimator calibration device measurement data
g FRFRAH e 7 738 s A D i g RdE A NARUE  ZH R bR
J /() /() FIW B2 HIK W2/ wmE/ (D wmE/O
0~90 90 90°0'27"  90°0'25" 90°0'28"  90°0'26.7" 3.5 1.5 4.6
90~180 90 90°0'25"  90°0'29" 90°0'24"  90°0'26" 3.2
180~270 90 90°0'26"  90°0'24" 90°0'28"  90°0'26" 2
270~360 90 90°0'27"  90°0'25"  90°0'25"  90°0'25.7" 3.1
0~180 180  180°0'24" 180°0'23" 180°0'28"  90°0'25" 1 0.7
180~360 180 180°0'28" 180°0'24" 180°0'26"  90°0'26" 1
0~360 360 360°0'27" 360°0'22" 360°0'26"  90°0'25" 3.5 3.5
0~—360 360 360°0'22" 360°0'26" 360°0'26"  90°0'25" 1.5 1.5
0~—180 180  180°0'28" 180°0'25" 180°0'22"  90°0'25" 1 1.1
—180~—360 180  180°0'28" 180°0'27" 180°0'23"  90°0'26" 2
0~—90 90 90°0'28"  90°0'28"  90°0'24"  90°0'26.7" 4.2 1.6
—90~—180 90 90°0'26"  90°0'28"  90°0'24"  90°0'26" 2.3
—180~—270 90 90°0'27" 90°0'24" 90°0'27"  90°0'26" 1.7
—270~ —360 90 90°0'24"  90°0'25" 90°0'28"  90°0'25.7" 3.7
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Fig. 6 Field test diagram of angle measuring system
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Table 2 Field measurement data

LRSS i % 78 I 4 26 . ,
" , . w2/

K EL W B HUBRSED: S
1 8°0'18" 7°59'40" 38
2 18°0'18" 18°1'1" —43
3 42°0'18" 42°59'32" 46
4 83°0"18" 83°0'58" —40
5 146°0"18" 146°0'55" —37
6 159°2"10" 159°0'18" 118
7 241°0'18" 240°59'34" 44
8 247°0'18" 246°58'15" 123
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