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Optimal maneuver trajectories of the observer platform in
passive localization system
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Abstract: The optimal trajectory of the observer platform in passive localization system is analyzed. By maximizing
the determinant of the Fisher information matrix(FIM), we develop a novel instant maneuver control strategy. We also give
the equations for the two optimal trajectories which are theoretically proved to be existing. It is noted that the optimal
maneuver thus obtained is optimal at any instant, not only at the end point of the observation. The operation of the
maneuver control sequence is depicted visually by geometry. Besides considering the maximum variation rate of the angle,
the proposed method takes into account the effects of the range and e bearings, and makes a compromise between them.
Numerical simulations show that more information can be observed from the optimal maneuver trajectory than that from
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other traditional ones.
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Fig. 1 The geometric state of the observer platform and target

T LA &1 g R - S LS 3R
LIV EE S WL

i 20 7, WP B RIS 2000 45 H AR B
Br; TELLOA A D, s, F A2, FOD LOARL

fEOE1BD, # 5 & 1 /DOE = /BOE = q,
Hay = By — Brg1, ITULLBOY = 7/2 + (), — 2,
DAL S W~ 55 S AR 328 MO iz 8 B B i, #id 4
XPFRAE ST 1) 304 — 4 e AR AN, X ARt ARt T AE
REIZINF & 2 LBl it a) .

Y

B2 2R 2 kOO 6 s UL LEh AL
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Fig. 5 Spirals optimal trajectories k (r; =1000 m,
V =30m/s , T =1 s, n =4000)
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Fig. 6 Left-right optimal observer trajectories (r; =

1000 m, V =50 m/s , T' =1s, n =500)
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Fig. 7 Left-right optimal maneuver trajectories
corresponding to different observer’s vel-

ocities (r1 =500 m, T' =1 s, n =200)
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Fig. 8 Optimal maneuver trajectories corresponding to
different first ranges of target (V=15 m/s, T' =1 s,
n =600)
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Fig. 9 Compare of two maneuver trajectories
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Fig. 10 |Jy| of two maneuver trajectories
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Table 1 Compare of |.J;| for two trajectories

k 100 200 300 400 500
H-L 0.0022 0.0114 0.0294 0.0577 0.1010
P-M  0.0023 0.0125 0.0344 0.0740 0.1452

P LRI PR 123 531 45 1 Ok B AN ] SR I 22020 4
3 AE Xl RY 24 U5 1] FIM, - B o A X
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Fig. 11 Jx curses of two maneuver trajectories
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Fig. 12 Jy curses of two maneuver trajectories

k2 2RI J B AR

Table 2 Compare of J, for two trajectories

k 100 200 300 400 500
H-L 0.0624 0.0967 0.1679 0.2555 0.3271
P-M 0.0642 0.1031 0.1753 0.2769 0.3933

A3 2RPELR T ARG A

Table 3 Compare of .J, for two trajectories

k 100 200 300 400 500
H-L 0.0418 0.1211 0.1750 0.2263 0.3110
P-M 0.0422 0.1252 0.1965 0.2675 0.3692

6 %58 (Conclusion)
X R H bR A R S8, B TFIMAT 51 s KRR,
25 HA 24 I 20U & S AL BN SR L3 S
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s A 3(12)1EBH (Appendix Proof of (12))
1 5 Blmax{det(AJy)} & max{¥}, 7 Hd¥/dCy, =
OSK AR AEL 45

o — (53 +12) cos(Cy — Br) — 2857 '
[s2 + 77 — 2857 cos(Cr — B)]?
Sk
A0 =0, fFcos(Cr, — Br) 25Kk Z(E)
=0, 1~ — = =
¢ LA T T
k

Way = tan L(sp /), (0 < ag < m/4), fcos(Cy, —
Bi) = sin2ay, WC), = B + (7/2 — 2a,), IR 7RIS Z)
-6 B PN 2e A7 1)
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