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Software design and implement of flight track radar modeling system
SU Ai-dong” » GAO Wei-min
(Air Force Dalian Sergeant Communication School ,» Dalian 116600, China)

Abstract: In order to meet the need of a high-fidelity and interactivity of tracking radar simulation re-
quirements, this paper sets up a kind of path tracking radar simulation software based on Visual
C+ +. The basic theory, structure design and implementation of the software system are analyzed.
According to the statistics results of the radar targets scattering. the paper presents the scattering
statistical model containing the target echo model of noise and clutter, builds the aircraft’s motion
model, and sets up the batch and track filtering algorithm. Then, the simulation system for the
functional design and working process is introduced, and emphatically the software implementation to
solve the technical difficulties is introduced, including the goal and the mountain shade of judgment
and the synthetic technology of the target echo. Finally, this paper presents the main interface and the
function window of the simulation system. In general computer the software running results show that
the calculating response time is less than 0.1 s, A scope and PPI image update smooth, flicker-free,
good portability. The simulation of mountains clutter and targets is vivid, software running is fluent,
and has good real-time operation, which indicates that the software system can meet the target detec-
tion, noise filtering and path tracking requirements of the path tracking radar.
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Tab.1 Statistic average RCS for different aircrafts (mm)
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Tab. 2 RCS of a plane for different azimuth angles

(15.2 GHz)
T i s/ RCS/(dB * m*)
0 2
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90 24
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i S R O =R N CIE & Sp ey S =R U oS
XF H A 1] 3B A — 5 Y MRS 5 B SR O B
BT B8 BUBE ML IR S A (0] 8 3 i ] [
1w,

4% B R E R B AR
i B AR AT LA

l

ZEHERENE
H#7RCS

]

HRAE E SRR e H
BRI 3 R

L

P F e R R S AR

Fig. 1 Chart of target echoes calculation
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Fig. 2 Clutter formation sketch map of mountain surface
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Fig. 6 Kalman filter model for signal smoothing
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Fig. 7 Data flow of radar modeling and training system
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Fig. 8 Judge of target occlusion by mountain

LN

PRSP I 2 30T i A e o0 A X R e Z
B Ll A O T IC 8 B R0 23 S A% L LR Y
T T A RE v 6 B 10 RH BE B A A AL ofF AR AR
— > THT TC P B0 S 58 3 O 0 A A A Y L
W Zo~Zs B2 B o 1 RS 8 X i AR T T
SPRTE Z, e Z, MM TCE MR, N
1M 1H R ) DB S Y AT L RO A, R 15 B
AN NI N TN T N E R | IR N =N EE |
Wi S B AR A0 AT 9 B

]
MR B AR
SHHIER B BRI RE A
st 1
!
_ T E 57
MRt
! Y
e _
NS | omewEy |
|

B9 HIWT E bR a] LR
Fig. 9 Chart to judge target whether visible

3.2.2 BAwkA K

H [ 5 A5 8 LR A A R R | b T 4%
BT R B L. O TGRS UE S R BT,
S PR A AR A 2 SR 87 S 0 % =S T
FEEHE 73 R 3 A DI B AR X R X Can i 10 fr
D FHENX B bR XS X 53 5 S O D
G55 BT, (5 rb ] DB an 2R R B 10 (o) 1Y &
T Ak R AR A B R B, X HOR R BUMAL Y
Jr AT BOLLE R R s ) 2% i X3 DL — A
e, 1<<x<<N, WREHNHNT. B%%Uﬁj%al\ll
Sy i) X 5 B L BARBUE AR B 2 e e . Al
10Cd) fr 7 J2& % 13X F R J5 19 [l e 45 2R, 4K
FE 10Co) AL, B 5L E ARG R 142 .
3.3 HER@EEIT
3.3.1 ER @kt

PR 3.1 AR A TR L PPL A A R,
TN g A2 T IR B LK ) S ) E A sy, Hor
PPT W75 J& 5 iR 2 /E T 47 43 e i i 22 5t
T, LG, A PPT S /s i 5508 7 B > S T A v
B IF AR R mE A, AR REERRT Y



R GRS S 101

%518 IhEe IR S S — P R
o BRK Ui Z¥ X
L SN 'w
IB! 3’/ \\\ IB!
Pl
i i
. 1)/ Jo
@B ES A i N
¥ N
1) ]
I I
L 1‘ i
N N I S N <
ANANAAARD A
i -4
oy ]
by ]
b
b
b T
p oy v
Ly [N
L I
A
i sl
1 Vi
iy oy
- Pl L
i I

10 B A5 5 s 2 18

Fig. 10  Sketch diagram of target echoes and clutter
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Tab. 3 Result of software test in computers with different hardware

AL CPU FH/GHz GPU WE BAF/MB AW P i BRAEWAR, RN /s
o Intel(R)4Core NVIDIA . . R
= _ 4G 512 bk b7} o it <0. 05
(TM)i5760 @2. 80 G GeForce GTS 250
) DualCore Intel(R)G41 . . .
AR A 2.8 1G 128 bk bk ] Je R <0.1

Intel Pentium, Express Chipset




102 W5 WoR 5530 %
ARE L AL HE B AR S5 AR RS Y A WA B AR R
4 % 7w EREAR, BE . NHTHEL RS E 5 m

SR T R R N A L ) R B T A AR
TR LKA T —MFIET Visual C+ + BT BR EE
TR, B R s B AR U gt 4
R AR AL R R R R D] A D N % IR S
TR, f T RHLAY 2 SR R | e ST LR
UEWAE . R R G AT T D RE T
TAEWMABRANA B B AT A 529 il e i) %

RETT . el F ISRl L AR as 17 45 2R R WL 4K
PEVES 0 R RN T 0. 1 s A R P EUREE B
T AR AR L R BT B R TR IR 0 H AR A
N0 2 i U 3 AR AT 08 B B 0K . AR A IR S RE X
L A 28 2 AT A T BT A R
F B BN T TR — R B X T 4 [n] R B Y T
PR AR TR MG o B 3+ BE — 2 5 v B AL R S
F H S

s £ X

(1] REilek . RFR, LS, SRR REBOEEHEIXL] ¥ B 5.2012,5(3):242-247.
Qu H K,Zhang Q Y, Ruan Y T. Laser radar based on scanning image tracking [ J]. Chinese Optics ,2012,5(3) :242-
247. (in Chinese)

(2] RAR.FW.FLE. S HAANGEICCTFRGSGERLIERSELI]. P B L F,2013,6(1):80-87.
Zhang Q Y, Li L. Li Q X, et al. Comprehensive information processing system of helicopter anticollision laser radar
[J]. Chinese Optics ,2013,6(1) :80-87. (in Chinese)

(3] FxR. MBOLMLLRERSG] &d5 L5,2012,27(3):378-384.
Li Y. full information display and control system for shipborne optical electronic [ J]. Chinese Journal of Liquid
Crystals and Displays ,2012,27(3) :378-384. (in Chinese)

(4] FRA& A E 0 IMR B F — R PR ARG B BT[], % B ALE TR 5 1R F4,2010.27(3) :267-270,
Xing F C, Wang B, Sun B L, et al. Desigh of one radar intermediate frequency simulator [ J]. Journal of Nawval
Aeronautical and Astronautical University 2010,27(3):267-270. (in Chinese)

(51 FRT.F %03 24, MapX A 796 (85 S A0 R BB R GERY IT R[], A5 A8 T42,2012,34(3):50-53,71.
Chen N, Li R C, Sun Y K. Development of simulation system of electronic chart and navigation radar based on
MapX [J]. Shipment Engineering ,2012, 34(3):50-53, 71. (in Chinese)

(6] Mm%, %2, Bk ol Ak 0 BEOR M 9 IR0 T . S Auds £,2010,27(4) :324-328.
Chen L P, Yang F, Liang Y. Implement of visualized simulation technique in radar simulator [J]. Com puter Simu-
lation 2010, 27(4) :324-328. (in Chinese)

(7] #47, 55 B FR, 5. REHER P RS b B i 558 )]. & A4 % 53 K,2013,11(1):71-76.
Guan H, Li F Y, Xu J, et al. Real-time coordinate transform of PPI raster display for software radar [ J]. Radar
Science and Technology,2013,11(1) :71-76.

(8] k. 7 &, Hik HAREPEBAT 7 5 S BT . AAB & F 2 42.2012.35(3) : 81-84.
Zhang K F, Luo J. Research and realization of radar target echo simulation [J]. Shipboard Electronic Countermeas-
ure ,2012, 35(3):81-84. (in Chinese)

(9] 3%, B4 £k %, BREREUSMEITSEM] A LT HAK,2012, 35(14): 90-92, 94,
GuoJ Y, Ma M, Ren Q A. Design and implementation of shore-based radar simulator [J]. Modern Electronic
Technique s2012,35(14) ; 90-92,94. (in Chinese)

[10] By 4k 5, % AR 9 . T[] B IS 0L R 1) 3R TR (7 () ). #6845 .8 A8 5 3 K ,2011.2(3) :66-71.

Ma H, Lin X, Cheng W M. Radar echo signal simulation for radar operation training [ J]. Command In formation
System and Technology ,2011,2(3) :66-71. (in Chinese)
[11] Song T L. Musicki D, Lee H. Point target probabilistic multiple hypothesis tracking [J]. IET Radar » Sonar and

Navigation,2011(5) :632-637.

YEB B 00 B AR (1964 —) . %, U KRR A, W, @ 2042, 35 % A 638 {5 0 46 48 3R AL B B P98 . E-mail.:

suaidong(@126. com



