873

J. Korean Soc. Aeronaut. Space Sci. 48(11), 873-880(2020)
DOL:https:/ /doi.org/10.5139/JKSAS.2020.48.11.873
ISSN 1225-1348(print), 2287-6871(online)

2EHATE A7) 9 INS AHE 0]£3 H%E7] FEYE A

gl Be? e, 2aw!

7 1

—

Asynchronous Guidance Filter Design Based on Strapdown Seeker
and INS Information

Jang-Seong Park', Yun-young Kim? Sanghyuk Park’ and Yoon-Hwan Kim*
LIG Nex1, Performance Analysis

ABSTRACT

In this paper, we propose a guidance filter to estimate line of sight rate with strapdown
seeker measurements and INS(Inertial Navigation System) information. The measurements of
proposed guidance filter consisted of the LOS(Line of Sight) and relative position that can be
calculated with the seeker’s measurements, INS information and known target position, also the
filter is based on an asynchronous filter to use outputs of the two sensors that are out of
synchronous and period. Through the proposed filter, we can reduce the effect on parasitic loop
that can be caused by using large time delay seeker and improve the estimation performance.
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Table 2. Simulation Condition

Target Position [3500, 1500, 1000]

Missile Init. Position | [0, 0, 0]

Missile Init. Velocity |[1100, 100, 50]

Seeker Noise std. |0.2deg

IMU Noise std. 0.2m/s?

Filter Init. State [3450, 1150, 850, 1060, - —90]
Filter Init. Cov. diag([10?, 10*, 10%, 105 10%))
w [0.5, 0.5]

Ushr [0.001 0.001]

Vins [100 100 100]

) Propagation : 100Hz

Fiter Hz Update : 10Hz

Seeker Hz 10Hz

Seeker Latency 40ms

Navigation Constant |3
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Table 3. RMSE (Open Loop)

ltem EKF |EKF INS AF AF INS
X(m) 798.33 | 204.39 | 39320 | 146.58
Y(m) 490.86 | 152.18 | 241.31 109.64
Z(m) 35249 | 108.66 | 171.53 74.57
Vel.X(m/s) | 585.45 | 334.21 328.49 | 201.58
Vel.Y(m/s) | 324.93 | 203.35 | 183.62 | 129.53
Vel.Z(m/s) | 24429 | 16157 | 140.83 | 104.76
LOSR Yaw 12.12 1.31 3.15 1.01
(deg/s)
LOSR Pilch | 4780 | 168 | 595 | 122
(deg/s)
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Table 4. RMSE (Closed Loop)

Item EKF | EKF INS | AF | AF INS
X(m) ~ | 23415 | 48134 | 17394
Y(m) ~ | 16466 | 27799 | 11861
Z(m) — | 11951 | 19200 | 87.50

VelX(mis) | - | 85641 | 86159 | 349.03

VelY(m/s) | - | 45059 | 440.47 | 190.39

VelZ(mis) | - | 34378 | 34349 | 15405

LOSR Yaw | _ 7.91 3.91 186
(deg/s)

LOSR Pitch | _ 14.75 646 | 261
(deg/s)
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