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Estimation Method of Scattering Mean Value for Complex Target
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ABSTRACT: Objective To measure the mean value of target scattering characteristics in the distance of far field.
Methods By MLFMM software simulation tools, the simulation and analysis results of near—field scatting for ship
model in free space were given, including the variation curves of incident frequency and detection distance. Results
The results showed that the difference between near—field and far—field scatting of the ship target became larger with the
reduced detection range, but the mean values were relatively consistent. Based on this result, the quantitative mean value
estimation method based on imaging theory was proposed. Through the evaluation of near—field scattering
characteristics, the mean value could be obtained, which was basically consistent with the mean value in far field.
Conclusion The simulation results verified the accuracy of the method. The proposed analytical method could provide
solutions for scattering characteristic measurement of large targets.
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Fig.1 The simplified ship model (length 34 m x width 7 m x
height 8 m)

TG (RIRCS) #3A 00

? M = lim 4mr’ M (2)
EP T |H?
TE3 RCS 22t FI0IN 75 DA TE A S5 1 A0 AP 25 T )
FIOAFIRE . ARSI X, U R BRI i el
FIBREATT M2 iR, RO 4% ) R PE Y, U
I RIE N

Orar = !Lm 4mr

@

T7s |2
O NEAR — 4'1Tr2 r2 ‘H‘ (3)

2 HHEERSHMN

F e 2 [ e R G A AR 04 30 37 RO S U
PERY 22 (A MR W& 2 s o 3 T80 A A R
90° HTIFAFEOS ~ 180° Bl N AR Ak SR 551
200,300,400 MHz B, A [a] 44800 B 85 4% 14 T A By
RCSIT im 22k .

IATEL 2 ] I, 25 {1 i 2 B 4 £ 1) 728 Ak S B
AR, M XF 1S 4 67 £f1 90 © A HII h £k 25 R A
K5 AN RV R BT L AT L, Bl 3 0 S s i G
UL ZE U 2 A1 22 S8 A5 08/ N

A EC R A IS S A A SR AT
WM YEG Ik K400 ,90° ,180° ,270°
LIRS ) £ 4.5° PIRYZE R % LA B0 H
dBsm #A6h m?, BT A BIE T

B3 25 T BT A AR AU AN [RI PRI R B
AU .. PTLAE 16 1 dB YR 2225 E I,
BT BRIEEES T (140 500 m, B K 1/4 i3 ),
B AE S 2 B T AR —3, I, X A
HE % Bhs , RCS IR I R I K26 -5 LAY B 14 1]



.33 .

Fig.2 Comparison of the near— and far—field RCS difference

curves
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Fig.3 The typical mean values at different frequency and detec—

tion distance
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Fig.4 The one—dimensional image of ship model in free space

(the bow is in the incident direction)
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Fig.5 The typical mean values at different detection distance
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