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Study on Multipath Error Correction Using Squinted Sum Monopulse Method
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An 3D radar system can detect the distance, azimuth, and altitude of targets. The radar acquires target information using an electronic
or mechanically steered narrow antenna pattern. It calculates the target altitude using the detected information. In addition, angular
accuracy is improved by applying various methods such as monopulse. The radar angular accuracy is affected by external factors such
as multipath effects that are caused by various factors such as the radar installation environment and the flight altitude of the target.
Radar systems apply various methods to improve the detection accuracy degradation caused by multipath effects. The squinted sum
monopulse method can reduce the detection errors of the radar in a marine environment with a high frequency of multipath effects.
The radar utilizes a different monopulse pattern that calculates an angular error with a sum pattern steered upwards of the detection
beam. This is a method of minimizing the influence of the multipath received signal incident downward through a difference pattern
in which the gain falls sharply below the detection beam. In this study, the effect of the squinted sum monopulse method was verified
through simulation, and the effect was confirmed by applying it to an early warning radar installed in a sea environment condition.

Key words: Mono-Pulse, Multipath, Squinted Sum Beam, Phased Array

LIGY) 2= 9(LIGNex1.Co.,Ltd)
- Manuscript received October 8, 2020 ; Revised November 2, 2020 ; Accepted November 18, 2020. (ID No. 20201008-086)
- Corresponding Author: Heon-Soon Jang (e-mail: jangheonsoon@lignex1.com)

(© Copyright The Korean Institute of Electromagnetic Engineering and Science. All Rights Reserved. 1077



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 31, no. 12, December. 2020.

[.M &

32H Folrt A2l At UE o] &at
A He el M sz A

A 5 gtk deolrh} w49 2w
S

=<
1_,
1__

74
=
2
io‘
N
oL
o
&L

(U A

e 1
ofrl 2

1 o o

IO JIN' ol
I\
oxl ¥

e
o
5
>
2

Sequential Lobbing, Conical Scan,
nopulse) 2] 5o] Utk I FolA Exdx w2

I EAE TIzes B, 4 50 add
1

M
b S

r
i
r>,
ol
l
-(o
oi
|o
fu
o
oX
i
2
oo
ND
i
fru
ek
fo
ok,
=

o
o oz Pl A AR 88T, ¢ ALe

sie)

>
{0
W
Y

e
=
2
‘O,

o

r
m\:\

ac

o rir

(null) & L}E}LHU% 43
Xd% Fe = epdth W o

, AP Ao Ha o]

17
=
St
=2
=
rE’, EL] 1>‘
=
_?{_‘,
j

ox
[o]

)
(e}
k1
T o
1> 1o 1o ofN o% itk

o 2 U
X

o
oA O
==
i
Clo
N

me =
o

=3

o o> |o K
o
2

b

flo 4 ofy mx o &L |
O-

i)
]
o
1>
=2
=
o,
2 e
o
Lot
1
)
i
%..
i~
g
=
g
é

Fe A g A0 deld Yo

sl elol B2 0 22 WAd ol A9
8736114 wm ool s4kel EAo] Sl AA

Y HolE 4E7R bk W WY & Iuk &
3], @leltrt ’SXL_ I EAY, 54 HEaE v
% 7%, J83 E\ﬂ/] B A]—ﬁ]—rﬂ- w0

RN

M, rﬂ\l-' —g' rl
Lol o
oy Il of op my o =

‘
=

1078

w2t Hel71E

o W2 Aofol oItk SI4HY areltel A%, W B4

JEEE ol &3te] e HAeA o
o), 248 A0 wm%o; A% AR 3
kS

Squinted-sum Fl-HZ2 WAS A -gatd 7154 Al
do A Hage] studo] WAS B3 FHe] 7Hset,
Ergs A A E WAL

SRR gL I E”Jr squlnted sum B E A B S
W, AlEHolds Tt AR a3 fAEs
et [ 4de A gﬁrsﬂr RN PN 9N o]]
S5 V] i

*F»M

21 U342 =2t
19 12
AA h,& Aottt AR =, b, RE 217}

4% 2 NEES Yef 2 it 1
&

Y

|

=)
=
43}

- AL
golx Azlek ] AAF wolth T2 = WALE
A3} ol e &g vy, k= A4 AR, rE 7
BREE Hehdlith 7 A220e] A AolE As = ol
o 2ol 2T gk

ha
hq

a8 1

COeAE 29 iEE
Fig. 1. Geometry of a multipath effect.
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(a) The antenna pattern of a normal mono-pulse method
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(b) The antenna pattern of a Squinted sum beam mono-pulse
method
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Fig. 2. The antenna patterns for a mono-pulse method.
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Fig. 3. The magnitude of received signal for each antenna’s

patterns(sea environment condition).
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Fig 4. The simulation result on mono-pulse angle error
(sea environment condition).
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Table 1. Radar specification.

Parameter Value

Frequency band S-Band

Transmitted power 00 kW

Pulse modulation Linear frequency modulation

Detection range 00O km

Antenna Active phase array

Monopulse 2-Axis(elevation/azimuth)

Receive mode 2 mode

Frequency channel O OO Channel, 1.25 MHz Step
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Fig. 5. The distribution chart of detected flight level error.
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Fig. 6. The result of detection test using a test airplane.
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