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Double satellite multi-target tracking algorithm based on
BPGM-SME and improved UKF
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Abstract: The problem of multi-sensor detecting and multi-target tracking was mainly studied. Firstly, the
observability was analyzed according to the detecting geometry of double satellite, and the state equations
and measurement equations were established according to the turning model based on gravity. Secondly,
for the problem that fight path tracking abnormity exists in the situation of tracking multi-target, the SME
filter algorithm based on binary polynomial was raised. Finally, in order to improve the tracking accuracy,
the improved UKF algorithm based on the iteration was raised. The simulation indicates that all targets
can be well tracked with the BPGM—-SME algorithm. Compared with UKF algorithm, the improved UKF
algorithm can get better convergence effect, and the tracking accuracy is better.

Key words: multi-target tracking; BPGM-SME; improved UKF; tracking accuracy

Wrim A HA . 2017-06-05; f&1T H #i.2017-07-07
EE£WA . 1K A KRB 4(61503408)
EER N FiEMA77-), B, MEEZ WA, A F B AR5 R 05 1 /55 . Email: 18392447996 @163.com

S113002-1



aoh gk T2

% S1 & www.irla.cn % 46 %
B F (S ST TR M LR % AR 1 = 2 2
0 5l & ()0 8 76 SUR RN T, 40 45 B A £ 12 00

TR PR B T 2 ] 67 99 9 7R
%, KOTSRS T ST AR 1 B
B, 76 BB N EL 28 I SRR R A, I
B 6705 0 75 B B 6 TR /N %
A 8 L T A S B S A OB 5 —
He R T8 3 WO BER, 15 TS B B0 AP T
HOAR 30T B A3 S P 0 A 4 A i 80
P, IS U (85 T L AR 25, £ ok T
WORIREEI I 34, FLAERHE F RO M (3 8, T 0ok
B B £, UL B | % S T
A B 2 BRIy = 47

T A AT, o T BB 07
5L % AT 0 B2 O 60 B
B, (PR A B KR L B
VG BB M o S, TSI S e 4 2
YRR BR , 4 24 L TR R0 2 40 B9
e o5 A6 B BIH SRR P LR 5 LT iz 8
(9L B 7 o FR SR BRER R WA S, T B T e
WL, 02 T K 1 6 30 AL, LA e
g R 2 I — BB T

S e AR AR AE (97 e 6 1 e 1 R
I T3 8% 1 B 7 SR A 6 99 = 20 2 i
L SR HTL BRI G T L KA
SNBEYE SDRIE , 7 I A 50 B S L AR 2
75 T LA B B 7 Xt S S BR
B, Hih T n A S AR ) LR O
e, R W B AR, B T
TR UKF 50k, A R T ol i, 42
7 T IR RCR.

1 WEF NS H

FIFH R LT A1 1% R e iR g 5E H AR e — A
FRBETE G, AR BRER Z A 2R R H AR
AL, RIVAR 46 TR A LI 2% 1 RE A 3k BRI E
PREGZCR , I HARYE BUA AL B IR BE A5 Al 11 H bx
AR Al IR A 25

RELLLHMIUE RGER IR, (L BEZRECH
BT 57 A AR A 2 DU 5 8L, fETR SRS (E B A

i, T RE S A 53 Y H bR Y = 425 ) o7 EOIR A , XUR
ML LA an & 1 Bz

P& 1 XSRS AR 75 7 18

Fig.1 Schematic diagram of double satellite observation geometry
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