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ABSTRACT: Because the structure of Shipborne antenna radar system is complex although its servo system and me—
chanical structure are very coupled they are often modeled and researched separately in the simulation process
which makes the antenna system model lack of integrity and fidelity. In this case a modeling and simulation method
which combines the antenna servo mechanism with the dynamics is proposed. First the mechanism model of antenna
servo system which is optimized by system identification is constructed according to prior knowledge. Then the dy-
namic model of antenna system is built according to the antenna motion characteristics. Finally the model modules
are integrated and tested in the software simulation environment. Through the experiment data comparison and contrast
with the actual equipment the results show that the antenna system model has high fidelity which can meet the need
of shipborne antenna system simulation.

KEYWORDS: Simulation modeling; System identification; Dynamic modeling

12018-01-17 :2018-01-30 6



RE B

-

2.1
7
N N 5
1
+
PrER BEARER BB 7 k2 0 e Y TRIESE RE&
R R AR 4—|
EERS |&
FeRRR it |
2
3.1
3.1.1




L [ ]
R, - l X [€
+ — 2K (e
2K, K. 2K, §+1)
T 2, \\ 1 ; vY.l 1 |L ! 0.
U, el |2¢ / N ‘ L J, y
j o + RALS (2 Jm+,‘.{q,,)s ;;J"’J_‘L_& s+1 |6, s ( 2K, 1)
2M, A » K, (27, +—=)
- R '
gm
4 5
1 o o
(2)
1 K, (5)
TSs+1 YT
U, K Js S +1
| K, w5 K ) (2)
; .
. TS + 1 J, Juda
(J ;) S: §* 41
R, 2N 2K (] J. )
L 2\ Im 2/\/2
T, K, °
e
1.2
I :
Mz]
o PI o
0, 6, 0, >
N 6
K%
0.046s+1 80 1
J. ) g b s 0.0033s+1 0.0078s+1
Inl : Out1
M, M okl DRICRRY LR
0. éa 'e'a N 0.146
0.0013s+1
L YR 95 A 338 B B
5 6
PID
(1)
Lo 1 (1) T
U, ~ R, +L,S
0.04s+1 1 0.046s+1 80 1 0.000752+0.0032s+1 &
c W s 0.0013s+1 g b 8 0.0033s+1| | 0.078s+1 s 0.0003s+0.003s+1 011n1
B R R e WRAMIE s TS R iR BRBEERS Rk nBuen
0.146
0.0013s+1
0.125s+1 0.0435 | FURIFIBPALIB R
0.04s+1 0.001s+1 |
T BE BT AR B A R B
7
ACU o



PID o

8 .
0.04s+1 1 0.046s+1 80 1
NS S s 0.0013s+1 s 0.0033s+1 0.078s+1
PIDEkIge | EEMHE  mmrmTE huss MG b TE  MARERE RIS ER
0.125s+1 0.0435 0.146 ‘
0.04s+1 0.001s+1 0.0013s+1
EEEHR TR IR R FRLYEBR U i 8 B B 1 0.00075>+0.0032s+1
s 0.000352+0.003s+1
LB E AR R A
3;_0 MR 2+1)0032 +1 1? ]
1 s A S
N e R TR '
8
3.2 (g = - 1.9868 (o = - 1.9289
57 = 0.9901 B;Q — 0.9304
0, = [by = 2.3322 0 = by = 0.00002 (5)
- %m -~ 4.6505 %,a - 0.000727
0y, = 2.3216 L, = 0.000766
4
(3)
Gs) = 0.0007s" + 0.0032s + 1
e 0. 0003s> + 0.003s + 1 °
) (3)
G N =
ls) 0. 0007s* + 0.0032s + 1 N 9.
(4)
(2 = b/mzz2 +byz+by,
I tayzt+ay
_2.3337 —4.651z +2.321
2 —1.987z + 0.99
, (4) R
(2 = bpz + bz + by
¢ Z Hayz+ag
~0.0007131z + 0.000712 0
2 = 1.994z + 0.9954
( N )



10
o 1 2
3 o1
X0Y Z
11
X0’z Y’ o
VA
Y X
d" [ @ :'i\
Nt >
\\»7//
10
5
MATLAB Simulink
MATLAB
LabVIEW o
Unity 3D
o Lab—
VIEW  Unity 3D o
11 o
C RWMEORN RN LRI BRI
3 : 5
0 250 500 0 750 1.5 0 1000 2000
B 1R] /¢ B TE /¢ B} TE /¢
11
9.28%
13ms; 7.08%

160ms; 5.38%
180ms. o
2
2
(%)
ay -1.9870 —1.9868 0.01
ay, 0.9900 0.9901 0.01
bao 2.3330 2.3322 0.03
by, -4.6510 -4.6505 0.01
by, 2.3210 2.3216 0.03
ac -1.9940 -1.9289 3.26
ac 0.9954 0.9304 6.53
12 o
Yot BV BERY H
045, . : ‘
. n
0069 ‘]‘ 1
035/ / \ ]
|
0.3 \ 1
|
02 | ]
/ \
0.15- / \ B
0.1 \
/ \
0.05" | \
/ \ .
0 \ . -
-0.05 i | .
0 100 200 300 400 500 600 700
B 1R/t
12
10% o
Unity 3D
Unity 3D
3 . ( 25 )



: 12 . ]
1 . C . 2013 2002 30(5) :1-8.

: 13 ) J .
2013: 401-404. 2006 26(2) : 1196-1197.
2 ) ], 14
2004 32(5):1-7. I 2011 (5):19-
3 ) 00DA CGF 22.
] 2015 30(1) : 83-86. 15 . M .
4 . 2012: 262-264.
. 2015 37(6) :78-81. 16 ) ]
5 ) ] 2010 31(6) : 865-869.
2004 26(4) :65-67. 17 . ]
6 . J. 1996 19(3) :17-19.

2014 42(6) :59-65.

7
] 2014 34(2) :19-21. (1983-) ()
8 I N ;
2011 30( 11) :39-42. (1962-) ( )
9 J
2013 35(5) :128-133. :
10 . J . ( )
2014 33(4):1-4. .
11 . J .
2001 29(2) : 16-18.
20 )
%1t : 2700033 3 ’ D
B 00 2010.
A 4 J

2014-6:112-114.

5 D Qiu et al. Practical Wind - Disturbance Rejection for Large
Deep Space Observatory Antenna J . IEEE Transaction on Con—
trol system technology. 2014 22(5) :1983-1990.

6 . J. 2009 19

13 (16):169-171.

6 1996.

(1993-) ( )

(1978-) ()

(1979-) ( )

(19815) ()
J. 2017 34(7): 363-368.

D . 2014.



