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Technical characteristics of strapdown image seeker guidance
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Abstract: Technical characteristics and specifications of a platform seeker were analyzed, and the Line
of Sight (ILOS)angle,the test methods of scale factor and accuracy,and the guidance system structure
of a strapdown seeker were researched. First, the strapdown optical seeker model was established and
an extraction method for the angle of LOS was proposed based on the technical characteristics of the
platform seeker. Then, the characteristics and test methods of the scale factor for the strapdown seek-
er were analyzed, and a steady-state Kalman filter was used to filter the angle of Body LOS(BLOS).
Finally, the “attitude + overload” autopilot combined with “integral approximation proportional guid-
ance” were used to simulate strapdown seeker guidance and its control system . Test and simulation
results show that when the angle of BLOS for strapdown seeker is greater than 0. 289 °, the scale fac-
tor error is less than 7%, which meets the scale factor calculation results. Moreover, the strapdown
seeker with the resolution of 0. 0056 ° was less than the average variation of angle of BLOS to be 0.
011%n one cycle, which meets the sampling update request and achieves the combating precision of 1

m of terminal guidance. These results demonstrate that large area array and high-resolution is an im-
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portant guidance means of strapdown image seekers.

Key words: platform seeker; strapdown seeker;optical imaging seeker; scale factor; high- resolution
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Fig. 1 Schematic of platform seeker
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Fig. 2 Starpdown seeker model
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Fig. 3 Basic schematic of LOS angle extraction

B, q Rt HALE A 5 0 Ry SR IR A £ 5 =
q— O NIRMZ fl .t RATIESh # W HE s 0 N
R MR A7 At A% 7 2B 1 ORFATD £ 158 2% 5 97 A IR i A
SELAA AR AT £

FEE T 51 Sk PRy ik 40 I P15 HR LY
MR

q¢ =g+%+tKqg—(K.—Kp9. (2)

o B IR ZE BN 1 pixel, HEC T
BRI R L A ¢ TR T e
LA g AT 55 —FB 50 0 Koq: 55 984>
R — (K= K, 9, J2 SR A0 £ X 18 26 £ 14 3 3
MG, PeIsAn B BTNy K, =1, R 2% —
/N T 200100, A b T BR A A O T A
FE A K. MRS BE . SEBR L ARML AN B 48 H A7 3h 245
Btk A S — (KW, — KW 0, B 5
200 B SR RS A T 0 A B SR S B B BR T
Ay VEEC A S W, = AW, WA A] LATH B 3h 285 45
{8

fa2) AT R B T 5 Sk RS R L 4R
B2 £ B B R H8 6 0 2l 300 O 1 3R A
ARML AR B 5 o0 25k B R ) T A4k A 4R B
T B2 AR O 6 ol R 2 B K, RS
SN S, I K <1. 1; 5 F B A %A

3 ZERHXSEMNE@TER KR
FEIBE RO S5 S 20 B AT XN

_ EI kLI A (A
Ko="" e wm (3)




2828 b=

T TR

b I A RE B S B R (R 22 0] 2 A A iR
238 Y S B B2 PR 4% 1) Dt B 5% 22 L 3 A
R H R N 5 53 A HLEA BEAILE BT, HdR KR 22
6k = AL B bR g, BI 1 pixel BT % R A9 M &= £
B,

PR E LIRS BN T 1 pixel, BRI
K5 EE N 2 pixel, MIAER AL IE B 3 pixel A a] - 5
X3 AL IR 2Z 0 1 pixel. W Z B KBS T B
N

_iﬁiﬁarﬁ{ﬁﬂ /M%?%i%ﬁﬁj
o SEBR A EEE N k><1/\1%%?1%75ﬁa<k
4y 5,0, ZIERE K, {HAT KN Euﬂuiﬁag{ﬁ
x.

O 551 3k 43 BIAE B 752 pixel X 582
pixel Fl 4 096 pixel X3 072 pixel R &5 ; ¥4 3%
ik 22, 4° X 16, 8°; i Ik ¥ 37 43 B 4 Bl K
0.028 9°F1 0. 005 6°, % =X (4) AI 75 2| i X £ i
M an &l 5 fios

14 ZIEAEL ‘
: — —-582{R
1.3 R s et el ——-sszwgit
l
1.2k H k i
\ === 3kiRJi+ i
I.IL £ T
1k ::::::::
’ e
0.9
i
0.8
0.7
I 2 3 4 5 6 7 8 9
&l’)

5 220 IR B B i 2%

Fig. 5 Theoretical curves of scale factors
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Fig. 6 Principle structure of Kalman filter
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Tab. 2 Simulation three-axis turntable parameters
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Fig. 7 Testing platform of seeker
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Fig. 9 Schematic of strapdown seeker guidance and control system
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Tab. 3 Guidance simulation results
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