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Covariance Analysis Describing Function Technique for Missile Performance
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CADET is used to analyze the performance of the
missile. Miss distance is calculated for a given lat-
eral fin force saturation level due to the aerodynamic
characteritics, target acceleration, and glint and fad-
ing noises which is assumed as Gaussian noises. As
a ~ f filter is studied to attenuate the noises, the re-
sults are compared with those of without filter. For
the easy simulation, the transfer function of a discrete
a — [ filter is converted into the continuous model.
Simulation results show that the results of CADET
simulation is similar to those of Monte-Carlo simula-
tion. Moreover CADET is the better in computing
time demand.
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1. Program inputs
=~ fin saturation acceleration (g)
~ time to hit the target (tf)
~ sampling time (sec) of alpha-bata filter
~ damping coefficient of alpha-bata filter
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- natural frequency (rad/sec) of alpha-bata filter

. Qutputs
- target acceleration command
~ miss distance velocity
~ miss distance
= filtered commanded seeker dish angle
~ actual seek dish angle
- estimate of line of sight rate
- actual missile lateral acceleration

. System parameters

- target time constant (v)
- seaker dish angle time conatant (wi1)
- LOS noise filter time constant (w2)
- missile autopilot time constant (w3)
~ closing spead (Vc)
- proportion guidance gain (N’)

. Noises and Target acceleration
- fading noise spectrum (Gaussian) (fns)
- glint noise spectrum (Gaussian) (gns)
- target acceleration variance (bl)

— 457 —



5 Algeldx g%
9 AFEE 3 Y& FoAT

1. System parameters
-~ Seeker bandwidth, wi
- Noise filter bandwidth, w2
- Autopilot-airframe bandwidth, w3
- Target maneuver bandwidth, 2v
- RMS target acceleration, b
- Closing Velocity, vc
- Effective navigation ratio
- Spectral density of Glint noise
- Spectral density of Fading noise

(5] Gelb, A.and R.S. Warren, " Direct Statistical Analysis of
Noulinear Systems:CADET”, AIAA Journal, May 1973.
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29 1: Nonlinear Model

2. Inputs
- Time of flight, tf 5 sec
- Sampling time, 0.001 sec
- hAcceleration saturation limits 50 g
- Alpha-Beta filter damping ratio 0.707
- Alpha-Beta filter natural freq. 30 rad/sec
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Alpha-betn filter bode diagram Mlss Distance ve. Glint Nolse
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2g 5: Bode Diagram of a — f Filter with AT = 0.001,
€ = 0.707, w, = 20rad/sec, then a = 0.042 and. § = 0.0009 8: Miss Distance vs. Various Noise Cases

2% 6: Bode Diagram of a — g Filter with AT = 0.001,
£ = 0.707, w,, = 30rad/sec, then a = 0.0281 and .ﬂ = 0.0004
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2149 7: Missile Guidance Loop Model
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