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Abstract : The signal transmitted from radar is not reflected from a single point when the signal

reflected by complex target. Resultantly, the amplitude and phase of the received signal can be

changed because the target has lots of scatterers. The changes of the amplitude and the phase
mean Glint and RCS, respectively. Although the Glint and RCS that caused by the same scatters
are uncorrelated, however, they are not independent completely. Therefore, this paper proposes

a method for generating the Glint and RCS by using same random number generator. And the

time correlations of the Glint and RCS are respectively implemented in frequency domain by

using each power spectral density of them.
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Table 1. Glint rms for target shape

. Radius of Angle
Geometrical . R
Approximation Gyration Scintillation
bproxt ! ® (rms)o = R/ V2

i i 0.5L 0.35L
O O
L
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A7IA st HRE T2 =
= o9

Ass 93 HsE 7Y o

& SUEGA 34, 4 (2)°] FHo] Tk
1980@ ] Borden¥} Mumforde= 2HESQ] A+
WelE A2 AFEE 2 Student’s t B FXER
wdgsdct (9], A WF Martind} Zehs S9E
7159 Q-Q Plot& w43 AA}ZFEH 7H9-AIt
(Gaussian)®} gF=gkA)¢F (Laplacian)S &3 &
X5 AAEGT [10]. 29 2& SUEY R
AFEE I Q= 7F-AISE Student’s t, &3 7F-A
-

ﬂd (
5
m

T
o
3
o

T

¢t (Mixed Gaussian)®] FE5U &
ofge] AL T JFeAeE BEE 2 f(VIW)

ENTES
[ W) =(1-0f, (VW) +ef (v W) (14)

A7IA f(VW)E ZHEARE 3o, f(VI)
= gEeet 225 ek aga i 03 1

e dolt Fukst A9 A w2

el et 2 (8],

N(f) =0 25

M’L”W [DOWQY/HZ] (15)

o

SH=2 Glinte2t RCS 228 2 AIZdI0l&

o714 B [Hz] o &S e
IHU:L U(m_(/%__:‘

error)9] rmso]t}.

X 12 B 2o e ZHUES] rms#S B
ook 3 FHEE 7Age] el rmsgke] ¥sh
A Fed 2 $AE 99 2ok

Oang (angular mils) = o

RCSSH ZWE BF BEEe] Aglel o5t
de W [9]. SAW RCSE F41 215 3
Z wge ovsa, 2UEE A4 s e
o

H4e 27 39 (@9 drh FRE 2 A
F BE 20E A7 AES QAER o835t A
Al ek 2Ela o] ®W, - AdE olgste]
& AR ES T 5 e, oim Add 93 A
& A EES YA |

AT FUEE #d £EE A 47 Wi
aF 39 (b)gh go] WEe A duzFol AR
shth. FRES &9 JheAIRE REE WY dw
of gadel o= A WSk EEEAIRE &

4% F RCS 2
o] Ag¥ APAE 1 Q Al Hof 1

-form) #A Fol ddigS AHgste] ddHol &

Q) RCS7E AET ofgl R FUEE A1$
Alota}t glZElAlel EXxF &5ty delo]y] uwliFol
w9 XS 77t FUEY AAEAL HEAZ
TFe-A et} gZEael BER QA T 23619
oh R, I BEo] FYUES] AdAEHS
HgA7)7] Sl FARTAN FUEY sdE
A ALY BB BES AT



CHErUHICIESS e =2 X

RCS spectral
distribution

Uniform Gaussian
distribution generator

Uniform Gaussian
distribution generator

Phase spectral
distribution

RCS spectral
distribution

=

RCS spectral
distribution

I3 3. RCSeF 29E A dugF
Fig. 3 Generation algorithm of RCS and glint

AlEelold &3t

9 49 58 B =AM AAE 729 ¥
3 (0F 7oz AdE RCSSF 2HUE9 FEHE
Yeldth RCSY Z71E 2% dolger 45
Ao L-ARE A= KSLV-1o gt i~
B8 (monostatic) RCS®] 3¢l 5.6dBme ©]
S31th [4]. SHEE 94 SAAHE sk
Z2 EloA AAAEor mddsS wo] Ho

o123

12 20174 28 31

RCS(dBsm)

Timel(s)

a9 4, A" RCS
Fig. 4 The Generated RCS

Glint(m)
=

Timel(s)

a9 5 AAE 2HE
Fig. 5 The Generated Glint

& 47.5mE A& (8]

19 69 7& RCSSH Y E] x}7]*ow}% e
Wk 29 6ollA BolF e R
gdelo] el it wjiol H
L}EME} ag 7ol ReFi e %agg 247

ﬂ17} UrE}‘drE‘r. Q;er

A7) Re Fog geom

)
o
Jﬂl
:(k\ 0

2l (12)7 (15)9 Fo1x Azle} FUsHA ).
a9 8% 9= RCS9F FHE SEdRwdss
Uelditl, RCSE AH&A| 7 112 Swelling IR 9<l

ddeo] £XE ARSI KSLV-19 <tk
5.6dBsme ARE3GL7] witel Hato] 5.691 #€A
o] ®3x7} Yeldtl. S¥9E+= Caseld} Case2=z
EFste] 235 Yebith Case 12 47.5mSl $-
FUAAE HargdEor wAgsldon] o & 9.5m

iy



32

J
,H_
g
Jo
H:I

105 T T T T

S N S SR N S N

A
[
[
(=)
¥
wh
.

a3 6 AAE RCS A7)
Fig. 6 Autocorrelation of the generated RCS

W

a9 7 Y FHES] A

Fig. 7 Autocorrelation of the generated Glint

2 59 Case 2% AAdo|7t 47.5mel #1
HA P EAE RAgsgit. SEepASt
o] 7}-AlQt EAtHT Aokstnz #hE a}/\]oi
& ZFAQE Bakel 100w 2 FA [

ol X &3 7H9-AISHe] Casel? E}EE}"]"}
178.7, 7F$-A1¢F B4F& 1.7879]1, Case 29| ©
ZAQt Ak 44,68, 7F9-AIF EAF 0.4468°¢

Ji
M
oo o

T
>
_,d
e o o oo

H
p

k)

ct.

% 102 RCSSF SHEE 2 w4 A
TUY oY EEE AREEe] AAESE o, A
A0 HEds nHsA ge 2 s
r(t)=A@t) exp(jo(t)) o] FELEITFFES Yehlo
2% 112 RCS9 SHES S99l Y 228
AHgEtel RS W, 4l AT FEDETE
& Yehdth RCS9H 2HES SE3UEFFE M2
el gloka 7hgatglonz, A (109 Foixl
AN AE AWk 14 o) ARARE S

o Glintet RCS 2288 & AlEd0l&

+  Generated RCS
Rayleigh PDF (Mean: 5 5)

a9 8. AAE RCSY FEHUESS
Fig. 8 PDF of the generated RCS

035 T T T T T T T T T
+ Generated Glint(Case 1)
Mixed Gaussian PDF(Case 1)

+  Generatad Glint(Casa 2) I
Mixed Gaussian PDF({Case 2)

20 W 40 &

a9 9. A4E FREY $ENES

Fig. 9 PDF of the generated Glint

A2 vehiglth Agon 7o BEE 594
om AASY, WETRE ANH F4 AsE A
o4 et A

of Arjz Fhshe Yol /&
2 ¥ 5 ok

=

©

57

A A9l FUES RCSE A= Iy

< AT RCSE WS FHE FAHCe=E v

E Zo] old Swerling B2 A}&35% 7] wliEol

g JEIF Qe Y RxE AH8&e] 7w

vt 2@ ol we FUE £§ Adol H7)

o =oll %EQ] %%E g apge] e o
A5 RCSE i

=719} Gl met rmSékol

s} FHEE AAsr] fsix= deldels wol=



terSuti=3stal=2X M 1228 M 12 20174 2 33

Reference

[1] J. Bae, E. Hyun, J.H. Lee, “An automotive
radar target tracking system design using af
filter and NNPDA algorithm,” IEMEK J.

Eo Embed. Sys. Appl. Vol. 6, No. 1, pp. 16-24,
# 2011 (in Korean).

-10 : [2] R. H. Delano, “A theory of target glint or

7S [ T I ; - - angular  scintillation in  radar tracking,”

e s 5 w;ﬂ ) Proceedings of IEEE the IRE, Vol. 41, No. 12,

Real pp. 1778-1784, 1953.
2% 10, WEYA Aoz A [3] B. R. Mahafza, “Radar systems analysis and
AN B BB design using MATLAB,” CHAPMAN &

HALL/CRC, pp. 71-116, 2000.
[4] H.S. Lee, E.G. Lee, J.T. Kim, J.H. Choi, C.Y.
Kim, “RCS analysis for improving the

Fig. 10 PDF of received signal for the
dependently generated Glint and RCS

performance of the skin tracking of KSLV-

« ; ‘ = ; ; II,” Institute of Korean Electrical and
: - Electronics Engineers, Vol. 19, No. 4, pp.
: 566-572, 2015 (in Korean).

[5] J. E. Lindsay, “Angular glint and the moving,

F gl 0d L UNEESE an rotating, complex radar target,” IEEE
U 5 - S et il S Transaction on Aerospace and Electronic
System, Vol. AES-4, No. 2, pp. 164-173, 1968.
N [6] G.S. Sandhu, A.V. Saylor, “A real-time
e : _ statistical ~ radar target model,” IEEE
e T — Ril 5 " wis 2 Transaction on Aerospace and Electronic
System, Vol AES-21, No. 4, pp. 490-507,

a9 11, 594 B2oz AdE 1985.
FANze] gEUETF [7]1 P. Swerling, “Probability of detection for
Fig. 11 PDF of received signal for the fluctuating targets,” IEEE IRE Transactions
independently generated Glint and RCS on Information Theory, Vol. 6, No. 2, pp.

269-308, 1960.
EAo] FE9l aspect angles Al uhebA [8] M. I. Skolnik, “Radar handbook,” McGrawHill,

2dHsg)of shARE, E =FoA AAEeE WH pp. 9.26-9.35, 2008.
EAo Tzt 7]E A2 RCSS FHE rmsS A4F [91 BH. Borden, M.L. Mumford, “A statistical
gt o FJA BEE T S 7] wid, 4 glint/radar cross section target model,” IEEE
dolt] s B dojA EAE Rd™si=d Transaction on Aerospace and Electronic
A oz HY FES A WAAE i System, Vol. AES-19, No. 5, pp. 781-785,
B2 Mt AE B =7 4l A5 mde 1983.
HEZ3 Qe Wzls a3t F47)9 AHdevs 3 [10] WR. Wu, “Target tracking with glint noise,”
7Fel=d AlgEY. FH7E AREEHI e 2w IEEE  Transaction on  Aerospace and
e = FZgdd o Aol & 7 o, 2 Electronic System, Vol. 29, No. 1, pp.
wiolA AAE FA Az RS T d44 174-185, 1993.

AES o



34 =E&st SE=9 Glint2t RCS 228 2 AIE2dI0l&

Seungeon Song (% % )

| He is received B.E.
degree in electronic
engineering from Jeju
b National  University in
d 2014. He is Currently a

‘\ /l M.S.

National University. His

student in Jeju

research interests include embedded
software, digital signal processing, and

radar system.
Email: tinit@naver.com

Han—Seop Shin (4) ¥ 4)

He received the Ph.D.
degree in electronic
engineering from Kyung-
pook National University
in 2004. he is currently

Senior researcher n

Korea Aerospace Re-
search Institute. His research interests
include

tracking radar and system

parameter optimization.
Email: hsshin@kari.re.kr

Dae—Oh Kim (3} & &)
He received the M.S.
degree in information and
communication engineering
from  Kunsan  National
University in  2000. In
2002, he joined Korea
Aerospace

Research
Institute where he is currently Senior
researcher. His research interests
include monopulse tracking, tracking
radar, radar antenna and bistatic radar

RCS.
Email: daeokim@kari.re.kr

Chul-ung Kang (3} & -3)
He received the Ph.D.
degree in

marine
production engineering
from Nagasaki University,
Nagasaki, Japan, in 1999.

. |From 1999 to 2001, he
L~ i was a instructor in
Nagasaki University. In March 2001, he

joined Jeju National University, Jeju,

Republic of Korea, where he is currently
the Professor. His research interests
embedded
mechatronics, electrical & electronic

include hardware,

engineering and biomedical engineering.
Email: cukang@jejunu.ac.kr

Seokjun Ko (& 4 3)
He received the Ph.D.
degree in

Electrical,
Electronic and Com-
puter  Science  from
Sung Kyun Kwan
University, Seoul,
Republic of Korea, in 2001. From March
2002 to May 2004, he was a Research
Associate in Samsung Ltd. In March

2005, he joined Jeju National University,
Jeju, Republic of Korea, where he is
currently the Associate Professor. His
research interests include embedded
software, digital signal processing, radar
system, and wireless communication
system.

Email: sjko@jejunu.ac.kr





