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Attitude measurement method research for missile launch
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Abstract: In order to solve the problem of attitude measurement in missile launch, tilted and plane collimation
attitude measurement methods were presented by using high speed videos to calculate pitch and yaw angle for
missile middle axes. The missile flight attitude measurement accuracy and applicability of these methods were
analyzed by simulating representative near distance missile attitude measurement in flying-off process. The
simulating result proves that it may acquire the measuring accuracy of less than 0. 2° by these methods. Plane
collimation method is more accuracy. Data processing method and mechanism configuration are relatively sim-
ple, and it is more advantage in proper application environment. Tilted collimation method is more universality
and suitable for application. Analyzing result and method not only provide a new way to choose attitude meas-
urement method, but also give a reference for measuring poses of other moving objects.
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Fig. 1 Principle of missile attitude measurement

FRGHUIH AR T 5, 5 3R AT 10 S LI A 5 5%
BB 5 AT MR AR B 3R U B AR R

b, I B AR AR S5 G FEBE | S AR AR DL AL A
Jir R 4 0 2 T I £~ T AR S T A ) e
LRAES BB,
2.2 HEERE

WK 2 Bros, 6 Rl 3R AL ) A B A =
SHCRAT IS PN B 1 I 2 A AR R
RIS, P19 o B AR MUARFATD B2 7 o 4 J3E
AR R G E B S AT A HE e
SEAAEEEE | R BT H AR AR B T REE . B
J& A5 BAR s BGAREAR A T A B e A 30
WEEEIE, R0, - x,y,z, il 2 G0 U S

w7

K2 seoiili ARG i

Fig.2  Mathematical model of interaction measurement

system
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Tab.2 Static measurement error

t ey - iR R
RETR RZEHE oy s
2= 1.8 0 1.26
T A 2 4.32 0.756 0.0
B 0.72 0 0.72
M 2= 4.32 4.32 0.0
i 2= 1.0 1.0 1.0
PREFHRM AR SR 4.5 1.8
S
(40% B 1.8 0.7

TR 4.8 1.9




46

s IR AF SR AR IR T IR ST 1001

PRSI ERE

1 T B AR ML 3 3 S B TARAM A AE 0° ~
10° 2 (8], Z75 7% B R 1R 2E it asiR 22, T iR
BRI MR 2E LR 2,

20k FAR AR 7E A2 1% CCD #ia b 515 it
FrAb BRI R = R R 22, ARG IT I HEARIR 22 |
FERALBR 22, WK 3,

*3 BEBLAEIRE

Tab.3 Image processing error

S8 R
5 508/ pixel 2560 x 1 600
&6 O/ um 10
FEHE/mm 150
(ESwie &4 13.75
B PR RIRE " 7.94
R AL FRR 22/ 15.88

*4 BEBGIEANRAIRE
Tab.4 Compositive angle measurement error of

high speed videos
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Tab.5 Calculation results of attitude angle for missile
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1 56.187 83 -0.021 52 0.069 151 0.199 4 0.060 757  0.175762 0.072 106 0.176 539
2 51.778 75 -0.02526  0.067295  0.186936  0.059 231 0.163 417  0.075 657 0.150 332
3 49.173 86 -0.028 82  0.054 509  0.149 901 0.058 036 0.158 823  0.138 181 0.130 672
4 47.710 33 -0.03232 0.053 611 0.156 655  0.042 664  0.155248 0.132 573 0.125 944
5 46.790 22 -0.03564  0.053 481 0.162212  0.025178  0.132003 0.105954 0.120 851
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