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Maneuver Detection Method based on Doppler Residual for
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Abstract

Maneuvering target tracking is known as a challenging area, and various methods have been studied. Among them,
decision-based methods that utilize maneuver detection results and multiple-model based methods that combine
multiple tracking filters are representative methods. The multiple model based methods do not require maneuver
detection, but there is a problem that it is difficult to respond quickly to rapid maneuver changes due to delays in
maneuver recognition. In this paper, a novel method that applies a decision-based method to compensate for the
problem when using a multiple-model based method and a novel maneuver detection technique are proposed. The
tracking performance and maneuver detection performance of the proposed method are compared with the existing
methods through simulation. In addition, it is verified that the proposed method is effective in real-world
environments by utilizing flight test data.
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o sl A= AxsAth EuesE SRl & zt} E3] 9ARSo] 020]8}¢] FrHoA 2 A=
Aglel 7V&EE7E 85, FAFL #S55 Ad 2pol2 olst 4= Qi) o] Eg Aoksls Ly
AlZbo] FropAl = Ade U 4 Stk ol& Tk Zo] EZY&EY YAAHRE dALHoz F435}
S7F 39 R o gl A 2EYEE HA QARE AHHOZ AATLT FA L&
o & cyuyrzg 7|F g frelstn, 357 B S AS 5 9lels stolg &= 9l
b #e AS AT 71Ee glst] mEA T1se
¥ 2 o 7S R XA
Table 2. Average delay time of maneuver detection
Algorithm MR IE DR(proposed)
.................................... ACC[m/ ST 5 6 70 8 9|4 5 6 70 8 9|40 5 60 70 80 K
interval sec]
0.2 581 450 322 267 234 211|332 278 236 205 1.76 1.66]|2.18 1.95 1.73 1.46 1.37 1.32
04 6.39 463 344 302 260 236|494 373 278 239 211 1921343 2.77 2.35 1.98 1.89 1.73
0.6 6.34 457 377 321 286 265|531 390 3.11 266 241 2141450 3.33 2.77 2.48 2.29 2.08
08 579 473 373 342 304 289|554 397 3.17 287 246 2.27|4.51 3.64 3.08 2.74 252 2.27
1.0 577 468 411 377 321 321|558 423 345 3.03 2.76 2.50/14.79 3.91 3.42 3.10 2.73 252
12 590 502 423 371 328 305|566 4.11 3.42 297 294 2.49/4.69 4.00 350 302 2.77 2.68
14 742 534 507 405 398 407|548 4.28 368 3.34 326 2.43|5.15 434 3.67 3.31 3.24 2.53
16 640 545 489 412 464 354|542 4.63 3.79 364 328 2311532 473 404 3.49 337 2.16
18 715 509 501 459 438 6.11|598 495 4.02 361 360 340|584 4.93 406 3.51 3.46 3.04
2.0 598 531 497 471 343 331|628 5.01 463 338 3.12 297|604 504 451 3.05 2.92 2.97
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