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Current Statistic Jerk Model of Adaptive Parameter

Liu Yulei', Feng Xinxi', Lu Chuanguo', Hu Yulong', Ye Yang®
(1. Information and Navigation College, Air Force Engineering University, Xi'an, 710077, China;
2. PLA 94865 Troops, Hangzhou, 310021, China)

Abstract: By analyzing the defects of Jerk model and some modified models for tracking strong
maneuvering targets, and using the current statistics ideas, an adaptive parameter current sta-
tistical CAPCS) Jerk model is proposed. The adjustment factor based on the innovation vectors
is used to adjust the model parameters and filtering gain, improving the matching degree of
maneuvering model with movement of target and enhancing the system’s adaptive tracking
ability for sudden maneuver. Furthermore, the mean value of maneuvering acceleration is mod-
ified to fit for the general models of motion. The simulation results also show that the tracking
performance of APCS-Jerk model is superior to Jerk model, CS-Jerk model and MCS-Jerk mod-
el for tracking highly maneuvering targets.
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Table 1 The movement of target

I AR/ (m s ?)

BB (] /s

0~26 0
27~30 8
31~35 0
36~39 4
40~43 0
44~48 12
49~60 0
61~66 25
67~80 0
81~85 18
86~100 0




N E &% — SR SN TG Jerk LAY 601

554
600 - . ;
e Jerk
: : —e— CJ
500 : —— McJ
: —+— APCJ
400
g
% 300
200
100 -
0

RMSE /m

RMSE /m

1N
K1 HisfEYITRiRE
Fig.1 RMSE of position

300

250 (1

200

150

50

Kl 2 Hbrs B I iR iR 22
Fig. 2 RMSE of velocity

fF A /s

K3 E w2 5 iR R 2
Fig. 3 RMSE of acceleration

/T TG B E Y 0 R A A R R R AE . APC]
BRI P07 B H AR IR 25 5 C BB\ MCJ BB R AR
FH 25 APCY A5 R 14 3 12 5 0 3k 38 49 5 R iR 22 2 g

/NTCIBERLAT MCJ RS, 32t THLB R o 2
1 ] 2 PR3- S o R A A AT 8 R S R s T
M HFROR Jerk HLENI (4 F 44~48 5.61~66 s
I 81~85 ), ML i i AR LR B2 M T P
BOE B0 2 A A A Y B KAE . APCJ A58 2 ) B R
PEREZ W R4 T CJ BLRIAN MCJ BER L 33JE fh T i
i CJ BRI MCJ BRI E 22 5 S PRl sl il DL AN AT
B APC AE RYE 3 6 i 58 B2 AR AL R T B9 E B
AR 1 AU R IR DR B S S PR AL S AR AT . AR
APCJ iR ERPEREEL CJ BEAL MCJ A7 i 2403, (HAE
o 2 AR A AR 5 AR Y I 2 CER Jerk B9 Bk A2 15 20D
APC] BERIXS H AR 28l Al iR 22 5 R Bk X 2
B — 20 G AR DR £ [
F2 IMEMANTEHREHFRIREMNESITHEEE
Table 2 Comparision of 3 models’ mean RMSE

and running time

RMSE,, T..

15 7Y o i1

N pLiy-3 DJE’;: N

DAS ; J[8] /s

B8 /m /(mes ) /(mes™?) T /s
Jerk 88. 75 77.61 22.95 0.072 83

CJ 73.67 63.31 19.19 0.083 15
MCJ 59.63 53.11 15. 44 0. 084 30
APC]  50.83 44.53 8.83 0.178 5
5 HERIF

o HLEh H bR R R T R Ak 2 AR B HLEh IE
ARSCHE Y177 Ge 3t Jerk BOALAY BEAY B HE 0 T
— PP SRR PR B A T ST Jerk BERLL X
A5 TR 3 o A 08I 2 4 T S S ) LR D R Bk
FI AR L3l 58 55, F1 H 8 BOB i T R N 1
O X AR Y H 14 2 B 1) ) R R L LR S B2 B
Y BRSO T 9 R 2R G MR R B O 25 TN AR G Y
gt o WOAT XTI BE B (AR T B OE L i 0l T
— ez s A, e T X LS F AR B9 B BR PR RE .
B n BRI B B APC B RS 22 it iy CJ R A
MCJ BERITFERL Sl AR BRI 04 7 5052 56 b A 1 20 i
P, (5 LA AR, APCY A5 80 B 45 3 7 AL
3y H b5 4 R ER PERE
2% 3k

[1] Singer R A. Estimating optimal tracking filter per-
formance for manned maneuvering targets[ J]. IEEE
transactions on aerospace and electronic systems,

1970,6(4) :473-483.



602 o X £ 5 4 A %29 %
(2] FZEA AUE R, ERE L8 BARBE (M. Jbat . B (7] W 0. 2B IERN S L) Jerk RKARITF 5T ].

[3]

[4]

(5]

[6]

Bl Toll H AL, 1991,

Zhou Hongren, Jing Zhongliang, Wang Peide. Ma-
neuvering targets tracking[ M. Beijing: National De-
fence Industry Press, 1991.

Zhou H, Kumar K SP. A “current” statistical model
and adaptive algorithm for estimating maneuvering
targets[J]. AIAA Journal of Guidance, 1984,7(5):
596-602.

Mehrotra K, Mahapatra P R. A Jerk model for
tracking highly maneuvering targets [ J ]. IEEE
Transactions on Aerospace and Electronic Systems.,
1997,35(4) :1094-1105.

FrmZR, EEW, 2%, %, —MmEILE Birmey
HI"Geit Jerk BAI[)]. RE TR 580 FH AR, 2002,
24(6) :53-56.

Qiao Xiangdong, Wang Baoshu, Li Tao, et al. A
CS-Jerk model for tracking maneuvering targets[ J].
Systems Engineering and Electronics, 2002,24 (6):
53-56.

W1 1 X AL R BEALSh H AR CS-Jerk
BRI, ot 54,2008, 15(6) : 38-40.

Pan Pingjun, Feng Xinxi, Liu Jia, et al. A modified
current statistical Jerk model for tracking highly ma-
neuvering targets[J]. Electronics Optics & Control,

2008,15(6) :37-40.

VY 22 52 38 R 277 4k, 2006,40(2) :138-141.
Lei Ming, Han Chongzhao. Study on multilayer
modified highly maneuvering Jerk model[ J]. Journal
of Xi'an Jiaotong University, 2006,40(2):138-141.
(8] Ju/NZE, W, 225,455, ST STF By Y1 748 v Al
Fe I R BRER A LT ). HL T 24 42,2009, 34 (6) : 981~
984.
Fan Xiaojun, Liu Feng, Qin Yong, et al. Current
statistical model and adaptive tracking algorithm
based on strong tracking filter[J]. Acta Electronica
Sinica, 2009,34(6):981-984.
(9] IMEH], B ARYL. I T Y AT TR 3 35 5 3
BRER B [T ], Hod R 46 5 AR B, 2008, 23 (2): 191-
195.
Sun Fuming. Wu Xiuqing, Qi Kai. Adaptive strong
tracking algorithm based on Current Statistical Model
[J]. Journal of Data Acquisition and Processing,

2008,23(2):191-195.

VEE B A 0 K4 (1990-) , B WL 58 A8 L BF 52 1l < H AR
R » E-mail : huapofeixue @ sina. com; % # & (1962-), 5,
B HETT 1) A5 B RS BEAE E (1986-) . 5 W4 IR Y
7 Tl < O D 5 JE e (1989-) B ASRL L BF 5T 1 < 4R 4R
A3k 4% (1989 35 AR W52 5 1) - RHLRL A



XN E 5 — SR ISR BTG Jerk AR

603




