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Look-Angle-Control Guidance for Missiles with Strapdown Seeker
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Abstract: Conventional proportional navigation guidance law is not adequate for missiles with a strapdown seeker, because the
strapdown seeker cannot measure line-of-sight rate directly. This paper suggests a guidance loop design method, in which the
look angle, measured by the strapdown seeker directly, is controlled to deliver a missile to a target. Basically, the look angle
control loop is regarded as an attitude control loop. By using the proposed method, it is possible to shape the midcourse
trajectory by choosing the reference look angle properly. The look angle control loop can robustly maintain target lock-on
against disturbances because the target is always captured in the field of view of the seeker. The performance of the proposed
method is verified via 6-DOF simulations of a true short range tactical missile model.
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Fig. 1. Pitch channel geometry.
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Fig. 2. Structure of look angle guidance loop.
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Fig. 3. Roll channel loop.
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Fig. 4. Division of guidance phase by look angle command.
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Table 1. Direct attack mode trajectory shaping parameters.

R 500 m 1500 m 2500 m
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Fig. 5. Direct attack mode trajectory.
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Fig. 6. Direct attack mode flight path angle.
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Fig. 7. Direct attack mode look angle.
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Table 2. Top attack mode trajectory shaping parameters.

R 500 m 1500 m 2500 m
A 8.0 deg 8.0 deg 8.0 deg
Aq 0.0 deg 0.0 deg 0.0 deg
t 175 = 75 % 150 %
3 28 AHEFEREY AHAEE HA AF wgolth
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. 8. Top attack mode trajectory.
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Fig. 10. Top attack mode look angle.
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Table 3. Uncertain variables for monte-carlo simulation.

234 94 STD/Range
- v ek deg) 0 ~ 180
e v 25 () 5
A BRlE(%) 1
4 3 8 AF%) 3
FEAE 38 AFH%) 1
4 =71(%) 5
9 e 23 W3Kdep) 0 ~ 180
AE A A7|(deg) 0.01
g 7] Look Angle(deg) 0.01
Apo) = o] o] 2(deg/s) 0.02
WA} 225 (m)s) 1.5
27 27 WAL Z)(deg) 0.3
2/9 7145 (degls) 1
) X] Z}4:%(deg/s) (Tip-off) 5
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Table 4. Direct attack mode monte-carlo simulaion.

378 34 A oAk | B A

A jé:f_"(_m) -1217 0.488
RTEHZHm) 2.468 1.243

500 m CEP(m) 1.998
B H(m) 0.659 0.028
A AR m) 2.526 0.836
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XFHZHm) 2.753 0.801
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Fig. 11. Direct attack mode hit dispersion (500 m).
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Fig. 12. Direct attack mode hit dispersion (1500 m).
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Fig. 13. Direct attack mode hit dispersion (2500 m).
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Table 5. Top attack mode monte-carlo simulaion.
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A7) 3t (m) -0.928 0.984
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Fig. 14. Top attack mode hit dispersion (500 m).
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Fig. 15. Top attack mode hit dispersion (1500 m).
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Fig. 16. Top attack mode hit dispersion (2500 m).
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