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Optic-Electric Tracking System Filter Design Based on Posterior
Confidence Residual Test with Intermittent Observations

CHEN Li', WANG Zhong-xu', WANG Bo®
(1. Unit 63961 PIA, Beijing 100012, China ; 2. School of Automation , Beijing Institute of Technology , Beijing 100081, China )

Abstract: A key step of filter design for optic-electric tracking system with intermittent observations is to design residual test
algorithm, and test probability of residual test algorithm influence estimate performance of tracking filter directly. A new residual test
algorithm based on posterior confidence is presented in order to improve test probability of traditional residual test algorithm. The
new algorithm firstly adds a test threshold based on traditional residual test algorithm, and then the residuals between the two thresh-
olds can be fuzzed by means of fuzzy membership function and the likelihood probability of residuals can be obtained, and combined
with the prior detection information, the posterior confidence of detection data can be calculated. Therefore the detection situation of
tracking system can be determined based on the calculated posterior confidence. Moreover, with intermittent observations, a target
tracking filter of unbiased converted measurement is designed based on the proposed residual test algorithm, and the Cramer-Rao low
bounds (CRLB) of tracking system is also presented under the statistic significance . Monte-Carlo simulation results show that, with
intermittent observations, the estimate performance of the designed target tracking filter can be significantly improved compared with
that of traditional ones, when detection probability of tracking system is low, and the Root Mean Square of estimate Error (RMSE)
of the designed tracking filter is close to the average of CRLB of the tracking system.
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2207 | 2.2 | 80 | 383 | 13.8 | 9.9 | 1.2
A=0.5 28.2 9.2 54.7 19.4 12.2 1.8

R4 RERIRIEARISLRT 8 L AR

A=0.9 A=0.7 A=0.5
PC- UCMKF Ts Ts 8s
SW- UCMKF 8s 8s 9s

x5 RERBKBUESEERS RMSE UK
ERER BRI CRIB L

RMSE PC-UCMKF SW- UCMKF CRLB
g | owE | frm | owgE | few | s
A m | (ws) | (m) | (ws) | (m) | (wss)
A=0.9 12.8 7.5 16.0 9.3 8.6 2.2
A=0.7 14.8 8.5 26.1 15.1 9.5 2.3
A=0.5 17.9 10.2 32.6 19.7 11.0 2.6

R 6 BRISTRE SR i L
A=0.9 A=0.7 A=0.5
PC-UCMKF 6s 6s Ts
SW-UCMKF Ts Ts 8s

30 25X ' H PR R AR B AE L IR T R b o 3 b o
O E A T LA, PC-UCMKF 38 38 28 1A 111 RE
5 SW-UCMKF J& i #5 9fh vH-PEREAH LE , A T B B 3271,
R X R R 2R G I A R BRI A, i U s A T
PEFHEE N 2, I H PC-UCMKF JE % 2o (Al 1R 2 5 )5
25 (RMSE) T8 i IR ER RS 40113 T 1) CRLB.

7 g

FEASE R 4R 1 T —Fh o )5 50 {5 B i ik
ZERMN Gk, 32 B R AR R TE A% G i g ok 2 A ) U v
YA b SR n— A I TR, X b TR AR Z
[F1] ) 7k 2 M) FEORSORY] S T 38 e 8507 12 0 AT O 16 75 3] 3%
ZEWI ISR 2, R T 45 5 IR ER R 48 0 S I AR IS Bt
S R HCHRE Y F5 o A AR, TR AR A 5 4 R R
7 2R GE BRI 1 B0 R AT I E 3K RE R0 DS I 45 48 D) K
JeIn A5 B0 ST 3 F2 YR P J TH A AR T 4% 2 A DN TE B A
I BN T AR SR R B RS M TS
95 EAG AR SR A  FEA e e il T ot 7T
TC i % 5 T 114 ' H R B IR g R4 T IREE R G
41172 T HJ CRLB. Monte-Carlo {f LR, 3 TR 16 &
15 B R 22 A6 0 11 B B 0 gl 2 1) A T PR RE, B TR S
T T ke 2 A ) e LB DB s A A TR RE AR LG A T
— T IR 2 IR AR G R AR, e

AT HEERE ST SN B 2, O HAN TR 22449 )5 22 (RMSE)
EEITIRE RSS2 i) CRLB.
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