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A Study on UAV DoA Estimation Accuracy Improvement using Monopulse Tracking
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ABSTRACT

Various studies such as INS(: Inertial Navigation System) are conducting to estimate the position of UAV, because the GPS information of UAV is at
risk like the GPS jamming. The position estimation using DoA and RTT are used to apply many radar systems, and that process can be applied in datalink
of UAV. The general monopulse feed in UAV datalink is Multi-horn, because of the wide BW(: Band Width) and frequency range. And it needs wide SNR
range of tracking because of the limited transmit power of airborne unit. The estimation error of position increase at low SNR, and the DoA is valid in only
3dB beam width but high SNR causes false of mainlobe detection because of large sidelobe. In this paper, We propose the method to achieve higher
accuracy of DoA estimation on low SNR and review some idea that able to detect mainlobe.

e

UAV, Data-link, DoA Estimation, Mainlobe Detection, Monopulse Tracking
#2171, dlelH ¥4, DoA 74, ¥4 ¥4, BRx=dx 4

IS g Z7ste] Mol ¥ JwAnd FEITh 7ol
7] dlelg " Alad el AAARIE AT = 9
F217](Unmanned Aerial Vehicle, UAV)9] E3ta  op #4353 X] (Inertial Navigation System, INS)
HAAE e ANAPRS St A3 2 A exE BAsAY d9b7]RH(spoofing), @
« MAIK| R} : 3HapA| ABN (t2i0912.50n@hanwha.com)  * Received :‘Nov 10, 2017, Revised : Nov 27, 2017, Accepted : Dec 15, 2017
w h3}A| A8 (changbae.yoon@hanwha.com) + Corresponding Author : Eutum-Hyotae Son
A4 2017 11, 10 Hanwha Systems Co., Ltd.
caxdetzal 017, 11, 27 Email : tai0912.son@hanwha.com
s AMEEY - 2017, 12. 15

1121




JKIECS, vol. 12, no. 06, 1121-1126, 2017

GPS(Z Global Positioning

AAHRE RTTC Round Trip Time)¥ DoAC(
Direction of Arrival) X2 7} AW A7}
GPS¢} Hlwslo] iAoz ulg- "olxity, RTTE
FaAge] 8o B ST nE At
ZA5 DoAx SNRel W& 3% Distortion, A%
ote|ute] ApA| 2 2k, Holdell €3k Distortion, o€
o ARt AmAlAel  gAstea T SEPC
Spherical Error Probability)Z /M2 + & £
27F EA8h 0179 2o 2% 100kmel A 175m
o] eaE WAAIA GPSe S5 AA 43 st

B EidAE goluia s 851 Qe B
2 FATIEE 7o R Thekdt S AAAE
Astal, ol& MAsty] s Weks AA s
18] M= RTT 2 DoA AHE AAAHRZ

= oAl NES adfshaL, 2de = B
37]%'34 Zﬂ?ﬂﬁioﬂ

o
fi

i rE o
2 o r

H‘

il
ol
ot
5
=
—&)«

e =
:oé

oyl

0% M |
S ol
o

>
2

o
=)
2

>
)
o
>
_1
oZ‘L

ro

)

32

oo
il
N

=~

X
©
> 5
fr

N

N

©
i

N
HHN
ot

o I

o
ot
N
ol
ol
)
Ho
o
e
741
2
et
=
i)

2N 2
°>
1—01!
)
ne
ol
do
2
o,
:91:,'
)
e

Mr
52
o
£

A
o
Ko

[T
1o i
oo el

e MO

i3
2L o

%

21 RTT % DoAE °o]&3% GPS HEWS

RTTS DoAZ o8& 914 4 FAAwA
A AmAEAZ W Ao Atk 4 ()e
FHAEAL ROV AHALA (XY W
a7] 918 440]u, R& RTTE 8] Was: A
ARz 4 Qo dgste] AEF 4 otk olm A2
Akt R Adasel 2 g4 ARE AR 5

il

o

1122

X= Rsinfcos¢, Y= Rsinfsing, Z= Rcosf (1)
R= C/ RTT, C= speed of light (2)
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