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Solution of correcting values on laser beam directing of
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Abstract: To improve the tracking and pointing accuracy of the laser shoot system for a mobile vehi-

cle, a two-dimensional fast steering mirror was induced to the shooting system to correct the direction

of laser beam. The relationship between the correction values of laser beam pointing of the fast steer-

ing mirror and the miss value of laser tracking as well absolute angles of the mirror in space was inves-

tigated. On the basis of the characteristics of laser shoot system and infrared tracking system , the

ship-swaying coordinate transformation theory was applied to solution of the correcting values of the

laser beam directing and the MATLAB was used to write the M-function and establish the SIMLINK

model. The simulated result educes the related data between the laser direction correction value and

the fast-reflector angle and a simple formula in the +6" working range of the fast steering mirror. The
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experiment results indicate that arithmetic solution is correct,and the max static state error is 2. 9",
showing a higher precision. This arithmetic solution has been applied to control of the laser directing
of the mobile armored car weapon equipment and its dynamic precision is the azimuth angle of 11. 65",
the pitch angle of 15. 38", which satisfies the project needs.

Key words: tracking and pointing system; fast steering mirror; laser directing; correcting value;ship-

swaying coordinate conversion
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Fig. 2 Basic diagram of laser point 3
Fig. 3 Relation of geodetic coordinates and the hull
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ulx=cos(E) * (cos(R) * sin(A— H) +sin(R) * sin(P) * cos(A— H)) —sin(E) * sin(R) * cos(P)
uly=cos(E) * cos(P) * cos(A— H) +sin(E) * sin(P)
ulz=cos(E) * (sin(R) * sin(A— H) —cos(R) * sin(P) * cos(A— H)) +sin(E) * cos(R) * cos(P)

R, = (ula® +uly* +ulz?)

AL.:atan(M)

uly

_ . ulz
E.=asin( R, (1)

u2x=sin(E.) % (sin(R) +cos(E,) * cos(E.) * cos(R) * sin(A.— H)
u2y=-cos(E.) * (cos(P) % cos(A.,— H) +sin(P) * sin(R) * sin(A,— H)) —sin(E,) * sin(P) * cos(R)
u2z=cos(E,) * (sin(P) * cos(A,— H) —cos(P) * sin(R) * sin(A— H)) +sin(E,) * cos(P) * cos(R)

JR, =/ (u2x* +u2y" +u22)

A=atan(*22)
uly
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5 SIMULINK
Fig.5 SIMULINK model
1
Tab.1 Simulation data
FSM FSM JZAE, 2AA
AE(() AA(D AE (D AA (D Q) @)
1 0 1.414 32 0.000 29 0.006 25 0.017 45
5 0 7.071 58 0.007 27 0.030 95 0.436 36
6 0 8.485 89 0.010 47 0.036 98 0.628 36
10 0 14.143 1 0.0290 9 0.0601 1 1.7454 5
15 0 21.213 2 0.0654 5 0.0856 8 3.9272 6
20 0 28.286 0 0.1163 6 0.1058 6 6.9817 5
0 1 0 2.000 15 0 0.008 84
0 5 0 10. 000 74 0 0.044 196
0 10 0 20.001 47 0 0.088 40
0 15 0 30.002 21 0 0.132 59
0 20 0 40. 002 95 0 0.176 78
5 5 7.081 89 9.993 44 0.649 411 0.393 43
6 6 8.500 74 11. 990 37 0.927 95 0.577 53
7 7 9.920 43 13.986 72 1.256 17 0.796 88
1 5 1.414 21 10. 000 44 0.129 94 0.026 691
5 1 7.073 64 1.992 87 0.154 43 0.427 78
5 10 7.092 24 19.994 16 1.270 57 0.350 52
10 5 14.163 75 9.971 56 1.297 02 1.706 34
1 15 1.420 53 30.001 91 0.378 95 0.114 98
20 20 —28.452 034 39. 885 22 10. 065 88 6.886 68
!
. FsM +6 JAAfAZAj
,FSM , FSM AR (3)
J
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2
Tab. 2 Static test data
FSM ]
& (mm) & @
AE; AA; Dy D, = A
0 0 0 0 0 0 0 0 0 0
—30 25 —109 125 —44,965 7 51.566 2 —42.42 50. 004 2.55 —1.57
—75 — 180 —262 — 877 —108. 083 —361. 788 —106.16 —359.97 1.923 1.82
—100 190 —348 924 —143. 56 381. 177 4 —141.29 380. 05 2.27 —1.13
—170 —20 —587 —104 —242.155 —42.903 1 —240.44  —39. 86 1.72 3. 04
90 —110 315 —536 129.946 8 —221.116 127.35 —219.96 —2.596 1.156
130 —85 450 —417 185.638 3 —172.025 183.92 —169. 92 —1.72 2.11
160 125 551 609 227.303 8 251.230 5 226. 14 250.12 —1.16 —1.11
240 85 820 410 338.274 3 169.137 1 339. 27 170. 28 0.9957 1.14
2 km/h .
) 1.5 km ,
3.04", ) ; ;
o 2 FSM FSM
> FSM 10
+4', 30" , N
o 8 , 100 Hz.
4.2 11. 65",
, 20 15. 38",
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