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Real-Time Data Fusion Based on Multiple Distance
Measurements of Scout Radars
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Abstract: Aiming at the shortcoming of the traditional weighted average data fusion method that it demands
high integrality of measurement data to measurement equipment, we proposed a real-time data fusion method
based on multiple distance measurements of networked scout radars. Under least squares rule, the networking
fusion model of scout radars was established, and the initial value choice of the parameters to be estimated,

determination of weight coefficient matrix, and fusion precision were studied for model solution. The real-time

performance and precision of the proposed method were verified through simulation and analysis.
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Fig. 1 Position of radar station and fusion center
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Table 1 Fusion result parameters with 3.2.3 4 FEXRKEFRHNBARESS

different initial values

S XIH Y i) Py

HBuE HE WuhE WE HHE HE BRKRE
FFE1 7.48 111 7.36 -0.67 4.95 9.30 2.08
J7E2 8.09 0.13 8.06 -1.77 5.37 10.19  4.00
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Table 2 Fusion result error with different initial values

TR XFm  YHR BEEy
FE1 7.56 7.39 10.53
VEY) 8.10 8.25 11.52
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Table 3 Fusion result parameters for different

weight coefficient matrixes

. XIH Y i) Py
HBuE HE WuhE WE HHE HE BRKRE

FFE1 7.48 112 7.36 -0.67 4.94 9.30 2.08

FE2 818 1.04 8.01 -1.56 5.42 10.20 2.11
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Table 4 Fusion result error for different weight

coefficient matrixes

TR XFm  YHR BEEy
FE1 7.56 7.39 10.53
VEY) 8.23 8.16 11.55
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Table 5 Fusion result parameters for different

quantity of radar

Sz XA YA e
WhE BE HuhE HE HEE HE
FEL 10.68 1.48 9.84 -0.86 6.96 12.80
FE2 7.86 101 7.56 -0.72 524  9.59
HE3 748 L12  7.36 -0.67 4.94 9.30
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Table 6 Fusion result for different quantity of radar

TR XFm  YHR BEEy
FE1 10.78 9.88 14.57
FE2 7.93 7.59 10.93
FHE3 7.56 7.39 10.53

MES K6 WA, TR2 HAMSHBERHARMRT
FTR1LTRIWMERERMT IR 2. B3 ol
BB 4 A vkt G BRI LB R, b 4 o N
2S5 A vl BEREA K. FE, MR (5) .3 (6) 7
w1, REE FIAV R I AN, B AP, L MgERCETE
WK, BT ERR AN BT, BN E,
TEGA 75 RIS i ZoR i, M BR R ED
BEP,

4 #Zig

ET U B, TSR T 4.

1) HRASMER-EHE Bin B, FriE S5
PHERER BBV ER . HIE P F AR B, 5R
AR MR AR, RN ERE i, B,
TEB VIR 2R G S BME R, ZOR AT BEsER , 555
2.1 WA A A G0 R B B B 5 5 ) R A U B
B R o E TS B E , B4R I o 52 RN B2
B TER R AR DA I B A G S BCoME R, WA A B
—I RN SRR A



w5

RGBT TR A I 2000 BE SE B Rl & AT 45

2) ZERAZMEESHE HA AL E R, AREOE
FFRBEREIE T S, MM R R FIRZE R A,
PR 1 R BUR S00E 9 W] LR B0 B 5 0
B, OF HE RS A 15

3) HEANAL R R AR, TR A vl R
BERE HIRA RIE R, AR LA AR R R e
RO . EHAENINE R BRSR D, BS R R
RIFARLRAERY , BIEE B s v B i n, Bl S A R 4R
R S , [RIBE RO SR PR BT T e PRI, 72
LRE 5 BN B AN PR BRI, £ R B IR BRI R
R BT, T B AENE BN L W $ 8 2 T o — A o

FFAZSSCHR H 1 SR A 7 25 (i 7 1 2 I K3 i
i, BT TR BB WIT R SR, N Oy 67 A T B
A EDR, BRI, 20 T ARAIEAT BE (19 1R I R A T
AAMBE R ESR . R R TT LU 2R DR &
AL R BB R, B TR 2SIt RA f
JEE Bl , DR T TC SR A G NS - 34 ) 5 il 5 T 3
A< 3CRT R 77 ¥k R s oo B el , Bk, ol s g ke
JCH 2 S5 2 W B A Bt Rl TR0 A, 4 R A3 TR
BRI PCU B B H T, WA RO BB L, 1A
TR TR R R AE I BE I A 2 A R 0 S B o Bl Y
R HEE, Ba, ERMEGERTRETIAMENTT, 3
ZERBEEWITIE? SIAXLENTTIE, Ma R EREERE
e REIREEA ZRWE? XRE RS A BA
FEMIR? X LB MR A i — B IRA BT

[1]

(2]

(3]

[4]

(5]

2% XM

P, R TSRS RRIRERA[T]. B
W3 A ,2008,48(3) :7-11. (SUN P, TANG H. Develop-
ment status and prospect of EW weapons[ J]. Telecommu-
nication Engineering, 2008, 48(3) .7-11.)

BHEEI, REHE, B, 2GRS [M]. Juat JF 4%
KEH AL ,2006. (HAN C Z, ZHU H Y, DUAN Z S. In-
formation fusion based on multisource[ M ]. Beijing ; Tsing-
hua University Press, 2006. )

ZFR ETERMAIME BB NIRE BHR MNP HE R
B4 (D). Fat: B 5i T K%,2005. ( QIN Y. Informa-
tion fusion in low altitude information net based on radar
and IR[ D]. Nanjing: Nanjing University of Science and
Technology, 2005. )

BRBOR =R T 2 e R R ALR A IR AT s
ZBAEFE A T]. B L 2E4R,2003,24(3) :385-388.
(GUO H D, ZHANG X H. An optimal knots spline measure-
ment smoothing method used in the optimal fusion of multi-
sensor data [J]. Acta Armamentarii, 2003, 24(3) :385-388. )
T, AR, R BT BT BE RS Bt
[J7]. Wi B &0, 2007,20(2):392-399. ( WANG | Q,
ZHOU H'Y, WU Y. The theory of data fusion based on state
optimal estimation[ J]. Mathematica Applicata, 2007, 20(2) :
392-399. )

(L4540 W)
tion algorithm for infrared image small target in back-
ground of sea and sky[ C]//Proceedings of the 3rd Inter-
national Symposium on Image and Signal Processing and
Analysis, 2003, 1,:23-28.

[4] VICTOR T T, PELI T, LEUNG M, et al. Morphology-based
algorithm for point target detection in infrared backgrounds
[ C]//Proceedings of SPIE , Signal and Data Processing of
Small Targets, 1993.2-11.

[5] wf&s, 2, TFM. B TRSE N ERAIVNE
AT ]. 2 EHEIEF B FHR,2012,26(2) :94-97.
(ZANG C J, LI G X, WANG Y X. Infrared dim target de-
tection using morphology-based method[ J]. Journal of Air
Force Radar Academy, 2012, 26(2) :94-97. )

(6] i, F3CH. aNERMES/DBira&igmT].
B T2 ,1999,27(12) :47-51. (PENG J X, ZHOU W L.
Infrared background suppression for segmenting and detec-
ting small target[ J]. Acta Electronica Sinica, 1999,27(12) .

(7]

(8]

(9]

47-51.)

TG, AT, KT, % 2R - R G IR
SVNERRE RIEIIrELT]. o E RS BRAT,
2011,16(3):223-231. (MO J H, XI R P,ZHANG Y N, et
al. Global filter combined with local filter for infrared small
target background suppression[ J]. Chinese Journal of Stere-
ology and Image Analysis, 2011, 16(3) :223-231. )

BRI, £3CA6 , 2R R0 aiNet 5 B0 B9 BT Sh 55
NEARAEIILT]. P ERREEYR,2012,17(10)
1252-1260. (CHEN B W, WANG W W, QIN Q Q. Infra-
red dim target detection in single image based on back-
ground suppression by aiNet[ J]. Journal of Image and
Graphics, 2012, 17(10) :1252-1260. )

EHE, TRFT . — P T 75 ST B4 20 40 2% 5 3 o B
TEl)]. ARG TR S B FHAR,2007,29(8) :1271-
1274, (LU Y, SU X Z. Novel method for IR image clutter
suppression based on background prediction[ J]. Systems

Engineering and Electronics, 2007, 29(8) ;1271-1274. )





