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Abstract: Renovation of networked campaign modality results in the development of networked antiaircraft fire control
system. Based on the networked antiaircraft campaign, the architecture of networked antiaircraft fire control system and
the method of track fusion are investigated. Theories of networked control system are introduced to the research of the
architecture of networked antiaircraft fire control system and the practical construction of such systems. In order to reach
better efficiency under the architecture, research on track fusion problems is also studied. Track fusion based on Federated
Kalman filter technique is put forward, and the structure of the filter is designed for the flexible and open architecture. Local
filter can deal with packet losses and time-delay according to network transmission status. Experiments are performed and
the results show that data precision is greatly improved by the fusion. The method could be a strong foundation for the

design and implementation of networked antiaircraft fire control system.
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1t (Architecture design of networked antiair-
craft fire control system)

21 REEAMEEHH B (Composition and con-
ceptions of the system)
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Fig. 1 Architecture of networked control system
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Fig. 2 Flow chart of information transfer of antiaircraft

networked control system
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3 fi kA B R B 5U(Research on track fu-
sion)
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Fig. 3 Data processing of networked control system
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3.2 ikl A 5 vk B B (Design of track fusion
method)
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3.3.1 ARG (System model)

1E M 2Bl KB R G, FRENL LR H AR IR
BT RIR N

X(k+1) = 6(k)X(K) + GE)V(K). (1)

Hr: X (k) € RrZEERNZIHFRIPRE M &, V (k) €
R L FE e S, 2 B 38 FOE 8 W 5 2250
5$Q(k)8@|m,ﬁﬁ”ﬁ<fﬂ . d(k) € RmEIR&
B, G(k) € R I FE e 7 oA Ji .
3.3.2 &= JAER (Measurement model)
TRULFE 38 AR 2, EARAARR 22T 25 i 0 A
WA HbREE R (k), 7700 (k) FRAD (k). W
AR

] [rm] e
o) | = |0k) | + |wolk) | . @
o(k) o(k) wy (k)
s (k). O(k), (k) HRI 28 26 kI 20064
)

AL (k). k), G(k) M A T A, w, (k). wo(k),
w (k) o BERE 7, AT T, T % o2, o2,
o2 1 2 4 1

W HFRRE RN X (k) = [2(k), y(k), 2(k),

(k) g(k), 2(k)]", WA
_\/:cQ(k‘) +y2(k) + 22(k)
r(k) arctan M
0(k) | = %Q +
go(k:) arctan 2k
: 72(F) + 2 (k)
w, (k)
wy(k) | - 3)
w (k)

3.4 AT Bk FKalmany§ ¥ 25 1) i 2 @l & H
¥%:(Method of track fusion based on federated

Kalman filter)
3.4.1 Bt HBKalmanig ¥ 8% (Federated Kalman fil-
ter)

Carlson.N. A% H [P IE R I8 48 2 — P it )2
R &5 K IR T V5, AEvh S5 RS B R R P25 Ty
THTR I K alman % 2% A 2 35 03, & a2 2 4%
IR AR Rl ) AT 2 AT R T

PR 0 08 U8 s A — P P 2 O i g 0L
K4 7. ?/fé/)ﬁ%%}‘ﬁﬁifﬁ I TR E R
3 5 45 B R B X, () BT 2 P (), o
e A R S A B4 R A U X (k) FITT 22 P, (k). SRR
P A5 B Be S ), R 2 Rl vt f 7 2 B AT
TR AR T PE A

_______ \)?E_E{_l{)_g_
X P
| featag 1| Tt |
_______ e l2le 3
Z X, P W | X P
[femam 2|2 g 2 |l B e
. e | B
S Ko BBy
ZN N ! XN PN
e NP2 a2

K4 BB IED AR ]

Fig. 4 Structure of federated Kalman filter

3.4.2 JEP 7 FE(Filtering equation)
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based on network transmission)
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4 %57 (Experiments and analysis)
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Table 1 Statistic of the track error
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Fig. 5 Comparison of position error
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