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[Abstract]

Global navigation satellite system (GNSS) has a weakness of signal integrity caused by broadcasting type data transmitting
direct to user from navigation satellite. Loss of GNSS signal integrity can make a catastrophic event in the operation of
unmanned aerial system (UAS) because position decision is only depended on GNSS. So it is required to apply alternative method
to reduce a risk and to guarantee a GNSS signal integrity for UAS operation. This paper addressed the reason of loosing GNSS
signal integrity, the effectiveness of signal jamming/spoofing and GNSS application trend for UAS. Also suggested the flight
safety enhancing method in case of GNSS signal jamming for UAS as technical and political approaches.
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Table 1. Interference sources of GNSS.

Item Type of Interference Sources
Gaussian Noise | Intentional jamming by jammer
Harmonics of TV transmitter
Phase/Frequency
Modulation Adjacent band micro-wave link
transmitter etc.
Wide
Band Intentional spread spectrum
Jjammer
Spread Spectrum
Near electric field signal of
pseudo-satellite
Pulse Radar transmitter
Harmonics of AM broadcast
Phase/Frequency | transmitter
Modulation
Harmonics of CB transmitter
. Intentional CW jammer
N Swpt Continous
arrow H ics of FM broadcast
Band Wave armonics o
transmitter
Intentional CW jammer
Continous Wave | Nonmodulation transmitter
carriers of adjacent frequency
band
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2-2 SIYESHAILH HMuldsl IS 71

U =R o] el thg7]ES A <ty 71k
H-e71s, A7) 7R tis- 71 B HAE Ale A2 7]Rk o

1) QHEILE 7[HHCHS T1&

QFELE 719 o - 71522 A 2150 Wkl ti sl adals
£ @89 (nulling) A 7]= 7IH ¥} F-419kE AN 7= A E
Ao} QFEL} (CRPA; controlled radiation pattern antenna) 7]'H
a@]ar 52217] Qe Wo] 914 E AlE) I 0= X3k
HEE shs A WS d¥shs WY SoE A Eo] gtk
o] F m]=-o] #o]Al&(Rathon)Atol| A 7HHHEE HEALSRE 7)o
e o] g Ase) A e s W B84 B
oAlA HA o] o2 W) Wi glow o]F 383 vk
QFeL 7189k g 71<z0] H|=¢] Rockwell Collins, 7iut}
Novatel, <= QinetiQ S92 7ol 7 =PALe
antijamming <7 ol ARE-5 31 QI 717 2= WALeE Ao

HELE o] 83 el o8- 7id & Lhepivk

9 JAMMER 3 ™
p

J8 2. CRPA 7|¥ 7id=
Fig. 2. Operarion concept of CRPA technique.



2) £MI| 78 CHE TIE

FR17] 7IRE U Ve A ZEENE IHY 7|,
AGC (automatic gain control) 7]*H, GNSS/INS & ‘5‘1 BA 7]
W 2 o T 7Rk Fake 2903 T 5 TR iy
o] Aapsf -8 71 o] /A8 AL ek

ZRE = FEE 7] FA7] o A8l w2l

A& Apdals 7124 A Al2El 2% djofo]£]e]
A 2 E oJdetal gy AERES SHAI7]E sharp
cut-offg*é% 7= tY ZEHE AFEsHE 70|tk AGC 7]
2 A sl A= A3 st = W), Alse] 5
7](synchron1zat10n) ulA] glojE] A ¥= 544 ol 83k W
Aoz e BN E 2 AN o), 150 w o
HESH= AGCE 7|E Alagle Hrtste] Asuehs HE
o Y- 2T E AP 7]= 7 ol Tk o] gt 7]“&% >FE
ol .= E-8har, 7]1=2] %gH] €] RF st=9o] & 7w A slok
she o s F |8 dsS EAIAITh
olefgt W& Hastal| 918l HZ T 2914 7= 2
ON-CHIP ADCE ©]8-g+ =417] 714ke] 553 AlSAA 71
o] A/ 3&3kE Flskar 9k

ol
S

{

3) CIXIE MS 2L ChS 7=

OAg AEAeE o 43 Al thg 714 tEL<
AAe) G AYEA2E A2 AN S5
HzE7] Ao v dsbe A5 MEES o]8ste] A 9 1t
A E A sk, 710 W E 4] Aas &-8-sfo]
AT 0 72 03k 9 22 H A= 7]<olth FE /W A
B3 ol Folx m 2 vhe 4ol n]s) sh=slole] WA % &
717t Hel, 2 ulgglol Askutel Ut & Yrke FHS
7Pl ok 1 250l ohgR ek A A
A& A Aol A HAE sk v

oF vl 31 ot thg- e 4 alrhe Bl 7

o] YAz Adke] TR E 2154 ]| (DSP;
g} one-chip HE|Z kAL 9l
of, A H T AA Al2E 7] g T Al A
7% D AZES o] 7|&o] WS FA 02 FYPHE glom,
olo] whet gule] A3t B Adso] SISk gk AT S
Esi= e ReR= 1 )

digital signal processor)S ©]&

2-3 1B SAITE 7B OIS 71

R R N e R R
e FAHAN QBHS fFEshs Yol
GPS®] A% PAIE i YRIER 958} Hlof Qi T8
st ) UL Grsel A} B sl
18311 GFS H9459 54 ) 2

A Sl 207100 tstel 32}%% QeI A
oI}, 7]eHAL B Tk T3] EM OF 52171 A 914

61

2 Wetalol g A Aus A, AEe) o
d (signal integrity)©] obd Hxe] A4 (information
1ntegr1ty)£ Fol3l7] o]e]S 9N A|x~Elo] EXAL 7]uk
of1-0] Wk 7] T4 olel ) o A ALl Anke w5
= 548 7k,

7192 55 A= WS 4] GNSS A3 AA7|E o]
shof 214} 91999} A7} 57 flo] 7|Rb B B
P23} GRS 91499] 2159} 715 DA /A5 S A
W02 e, AEL ZRAEE 7] E] GNSSE M
9140l ek ] A, S lolE, A% A7) Sol thet A
HE 35 AT 5, A A5 Az JE el 57138 et 9
Ao R gt

& r,
}01'

r1r om ofo

o

= }1\1_—5‘_‘4 /\ﬂ7] Ex= H]—H—l
F A5 o] MskE-S B W 18] an 2159 o] A (pseudo
range) S22 WsHE Rlsh= A7 o RS ¢
ATk WA Ao A7) E B e 7R 57} 7]Ee] 914
AR 1EHY NS s B3l As AeE
S8t} 7S E
THOR NSRS
U TS =« 3
of =9} WkEwt 5o AlS
2 of® Ao A] 7k Al

%o] o)

fot mE
5 o
o o
oL =
NI rr
oo

O+
> % ‘“lo
2

@

o= 7]‘?_].—}?1_9.7}‘ >
EQM FHo] o
Zt] 5 o83t
é}oq Fol1sh= i
A Zelst=d| o1
L1, [2 Al&o] =4
o]-g3}e] 7|halE
Lolste] wjAl] s=
Ao, 71E
Folof sk w3

Tu

X

o

Fxeg s
= L

sExEy

3 Lm 30

S

N' K p
2 o) oy pE of

S ol L b

=) oY MO 3

I 2 3 e e

o lo e ¢

o ro | oZi ﬂH«l

il
s
fi
ol
rr
05
5 o,

o
N

-,
> i
o o
oX,
o o
=
e
tlo

fol

2_1

sl

oHE A ARY
sk S/WOﬂ

&
4
rfr
o2,
N

mlo
4y E

ke S A=A 71 o] o 2% o)
o Z1WAE A% W PGB T A A0S ol g3
Sk AT HEL Bl /1M E 152 55 9Lom], PRN
Az gt s E A U 7TlSE ’é‘fﬂ/\]ﬂﬂ
 olFuA 15 Bal /1R E Ade) 94
o) cheyet 177} A e gl

152 Holal
35 Bdshe

IMEHAIAY B S&

Qo] “=E Hj=yxr 9 AP 58 778 Teal
group®] A}sol] whEW, T17] 33} o] AR H4 ] tfF/aL
7he] Asu| s E F-R17] Adko] AlA F-217] Al7de] 80~90%5
2] oPﬂ lom, o] 3l A= 2025\ = Al%E Ao 4
253 glrh WIZEE ¥917)= F2 30 kg ©lake] 24 RC
(remote control)Bﬂ HEFH E2E8 FHORE MlIFH L 2l
o AR F17]E 150 kg o] T4 F1EE7]7} )
ko) S AFAI3kaL 9]

www.koni.or.kr



J. Adv. Navig. Technol. 21(1): 58-65, Feb. 2017

Auto

Business
(Industrial Needs)

Military UAS

(80~90% Market Share)

Manual

Large/
Higher Cost

Small/
Lower Cost

a8 3. T I =4
Fig. 3. UAS development trend.

W7HE Fe17] 9] titito] RC HHIE £-8-57] wlZof vzt
7ol ARE-E= A3 ARl TR FR1719] 914
A 9 A% A o] &of] AREE AL 9o, AEE o] Q= A
EE AR AT A% FAI71E ARSSHL e 5 S
Ak, 913E e el A e] FR17] & Fo] -&Ake] 7
Ujol| A ulj-§- AgHA] 0. = o] Fo] X AL Q)= B S REd S ), Wl
81719 1 Eh Al aEl oE = ] 4] gt e
Atk 18y 22 GPS ¥ GLONASS A 1.5 ]88t 7 21|
7155 A% A 71 7178 FCC (flight control computer) 1.
ol W= A o] Fo =] a1 9o, RITHE- 7171 thgh 933
Al 28] bl -5 2 AR A AR O AL 9]

T8 FR1719] A BARE BA o] S oY -
2171 RC FEj7} obd A Q& F=ashr] gk ab=y
P W8 A5S 77502 Bfskal gtk o8 §217]9]
F2/3 716 2 Aol 7152 FE AT AlEE o

ako] o] Fo AL gl o}, FRI7I7L | & s o] |
A 7] 3 B4 Z9F (MTCR; missile technology control
regulation)ol] W2 & A|gHS Wi AMTE W])5S A9 g =
7t A A E ST HA RS FlE wlg- olee AA

S

1 N oo

o% o

oo

o

3-1 afie| S&

AR AT QA Teal Groupe] AF&Eof w=rH,
2015\ 7|Eo® Fo =7 oEE 1] A AE
19 48} ro] w]=ro] A 9] 70 % o] F17] A 2 At

o Hesta glon], f2AKED) A5 2 2 AEA e of
Aol B A Z77} 92 R Ak olelad Foh

g2 20253 Al AlSE Aoz s glor,

Mid America(1%)
Asias E_,:S‘ Africa(1%)
Pacific (7%)

w%

America(2%)
Africa(1%)

Mid

SUS wEU = Asia-Pacic «Mid-East =America =

J8 4. T YOS FIEZT| AIBERE
Fig. 4. Trend and forecast of UAS market share.

#e

https://doi.org/10.12673/jant.2017.21.1.58

62

1800
1500

1200

n -

USA

w
2
(=]

mZ010
2016

Units, Air vehicles
o
=]
Q

w
o
=3

Europe MidEast  Asia-Pacific  Others

a8 5. 7o Poby| o7k Yug

Fig. 5. UAS manufacturing trend.

53] T 2 2o F17] Ak FAtel] what oprlo} el &
A o] 5217 A f-gol 3u] FF2] vk WS olF
Ao = 7= AL 9L

Aerospace and Defense Industry Association ©f] Uh=H Xt
S5EZF FR17] A 2 AAh-8o] 4nf o) TRl o,
2016 7]5F AXPAARES 19 59} o] SIS A1 o0E oS
ATk wl=, fFH AR, o)z, ofAlobe] T U gl
o] F-Q17] 7S FEskar dvk

o] T 1= % NATO 2Fshe] fFddsh =71]l 9=, 2%
2 =9 285 o]t A V)5S B o] o
GPS A|2=Bl& AHE-3to] 55dB =<2 A 7158 HArgh
Q7] Al2ElS Aaslar Qi) B3k fr A2 8 GPSell &
A< Gallileo A 2=~81& W ARSS 7 Sl A RSS9
Nrsto] e Al=gle] dupial 9 7]vtel] thigk o8- &
S 73l vl A& ShEskar ok

FHA TS TARE 1716l dhste] 8 GPSF T o] =
2} 214 EHH Al 2<ElQ] BNSS (Beidu navigation satellite system)
£ SAO AR Qe AlES dEste] A AR

of 7)ol fg-5han 9l

op [x

3-2 2UY S5t

S Q17 T
kel 218 ar ek
fo=, &% gl R whebd = FH)E,
O e glnk 2 oM E S Fel7]
of w2} 30 kg oJle] 43, 150 kg TF2
ge] AR 17| = Este] dEdith

2% A7) e F220~30 kg 7ol HEIFE 7L F2 )
WAL Stk $A T Abeke] FEAILES AR dAER,
A= 5 1099 709] /20 A7} d-8-2] GPS A= GPS 71wk
] FCC 7152 olgste] 7 xlashaL gltt. -6 GPS &
= open source architecture s 7|RFO 5 92| Bl A= -Fol] A}
85 FCCE /N8| wiitoll 9133 Algle] Hapay
off FHH = W=F o] glom, FrZAAHS A9l A€ Al
-2 open source architecture & open datalink protocol A2
237 e] Aol =EH o Sl A= setdr)

op

2

e

oo M
e

D

(=)

S

~

(0]

o



HAaEd F91715= 150~600 kgl FA(FH ol 55 MTOW;
maximum takeoff weight) S |4+ 37| 2 EF3IAT] o]~
kel o] A A (searcher-1T)7} 20021 =9 o] 5, =uUj¢] o3t
g (Korean Air)¥} 3=3k3-9-4F] (KAI; Korea Aerospace
Industry) ol A the¥st T/ T/AIE Hed F-17] AAN
WS Zegskar gtk tian A A Q17| 23 KALS] ek
2171 RQ-101K &=l o} tfghahz-o] 2pAle] Abeh A28 -1
7], At A8 Aaa 2789 F-917] KUS-FT, 740 259
?17] KUS-VT 5°] 3t} =] tiitge] /A8 Hs
7] AlE A 27 R o2 AR AS Al

M= R o, A T3 2 8 719 Algho 2 Qla
i 78 GPSE ©83har 9o, 78 GPSS AHE-sh= 3l <7l
P17 K} 913y Al 2~glo] bl 917 Foll Bol =
o] Q&= eHAIE 71 AL ATk
ey HE AU1ER 52 e A S
785- AA /g FCCE AH-S F3ll -8 GPS A E.
LA S TR BT F IS e B
£ e A A Al (SBAS; satellite based satellite system) S &5
|3 e THE BAShL v AR dElA Qlth. 52
M FCCo] /e 58-S 77t A 3715 = §h53) SBASS!
KASS (Korea augmentation satellite system) S5+ o2} i-of| A
NS 38k = A7 B4 91433844 (GBNS;
ground based navigation systems) & &3 7§2/%-8-2 theksh
A BAAAE & AAWAE §lo] A& o]
anti-jamming GPS ST\ 5-2] 2HA] )83 3}=9] 3

y 7

T A

o
R

ﬁ_{g

&

i e
ox fob N
2 ot o 1o

=

-

i

i)

olf %
¥
ok k
o

50

<)

-

o] ARgE 7 Aol the DTS theol 7Fed Ao
ALl ARkl thgh FEell gloAE ob i 21 =

S5 el ok & 5 ek

npAuko 2 dEkg F217]5= 600 kgol/de] ol S5EHs
AYa glen, AAE FH8S HEAE MALEHALE
(medium/high altitude long endurance) F-217] & &3t}
2 10~20 Km9] 31I=0l|A] 24417k 7| Ala-sh 9143 dlo|E =
AE F8 ARE $/57218R= MALE/HALE 7-<18-7]2] <
52308 Aol A Al )= 13 ] Al=wl 2lsds] 9 7]
Al gl HlawA A2 o AdS 1otk 18y MALE/HALE
o] g%} Wz o] g ikl fARSRAL tiF-Ee
T83F7)7FTCAS 5 T7HaE 7] -8l 25221 Sense and
Avoid A8 thal RIZFEE 7] A sl of e i8] op

H7-%] €] IFF (identification friends and foe) 7hS A-2tala 911,

T8 6. IHUHL Mag FoI7| (S30, ATt HEE FelY))
Fig. 6. Tactical UAS of ROK.

8 7. 1% 27| (MUAV)
Fig. 7. MUAV (Medium altitude aerial vehicle).

53] 78 TV A g8 FlolulE BAskar A e,
H] ZAolli= 27 glolrlell o] g = Aol o) T o] FA|
% a1, 2R 8] 1A= 2.4 A3 EH Al 2=glol| o3l 59128
7] Wizl S A ~Re] TRHET e 9HAdS o A
g2 o]tt,

FrAbaL oA @-8-8h= A dg7lel] ok Al 2
71925 S13dell gk oin] gk vk of = 7Rl 7] 9} o] =
gHdElE A 2

IlellA] =9, =Yool At AA /Y Sl MALE
/HALE 7-Q17] Al =82 n]=e] 23 (global Hawk), ©]
22t 9] & #(Heron), KAIS] Ap7 |t F-¢17] 2 okl
o] FAEFRI7]7} Ak ofF] o] & F17] o) A8 A
AA ] Ab-S el Xl vl glo, a 9] =Y F17] A 2~RIQ] &
27 229 53% o]Fsh H 78 GNSS Al =ElE ke Al
o= A 9a, =] 7l F217]9) % anti-jamming antenna
59 71841 gAY 75 BArshaL 9l Ao w2 A 2l

o

FRIGE77F Aupisf 9 7|Wls 5 1 HAI 2=l
Z¥aliAl = Thdet SRl ti-s-ato] Wb S ghratal,
T FAEETIh S Tl &57] flaA=
GPS$} #o] &A-37| 9k (antiamming, anti-spoofing) 7|
& B3 AT B H o] Bl Ao] Aty
A28 e] Q17] Aol AddE]ofof gt} et HA1A
A FUA =TS B, ARl 2shal A &2 f-eluete]
G52 el Y- 7 e S B o S99
1] & 2HA] 7ish=d] A1 E 7HA Ek

B E SAA 4] I AR FESHA] &
= gl A T8 GPSSF 22 a9 A AlA =Y fle] <l
e 710 PSSk = s ke S A
WA, A28 BebgA] 71 -8 9 AleA] Bk et v
ol AlQrech

A ol oo o2t

2L o 2

www.koni.or.kr



J. Adv. Navig. Technol. 21(1): 58-65, Feb. 2017

4-1 148y SMFR| M

A AP H S sk
e = 918 dapgsfolch % l“% €<
o] AF5[10]°l wEw, 2519 7] 7<*OH 3
2T U sS tdow dAe #5&-"4 o= ezt
mid =4 A4 Mo B A A S o’ o] FolA] 1L
3L, ool uh &Y Al=Ele] 7wl gl thiia AHA
g Zlo® Bty Qlvk Bk oFA 27oll A A gk vie}
o] dupellell tlgohs 71ee AT A=Fe ZRHlE
S SQl/dS-8h= Aol Hlal At o= vi9- 22 u]-8-3} Ak
o] 228 ¥ a1, oju] kel Q17 oh 2} s FQ1 F-217]
HlYAE oz 7HE 47 771 H8ow el &
T = WS ek AlaEel SEA oz AR A FA
=g o7 g alego] s A2 Brlsls Aolgt

pud

o

o

R—

61—5[: (<3}

ujebr] A FdsiA 7
% 7]4ke] AT oteuE
o J-&H =S 7

:::4‘
mE
iﬁ
22
rlr
2
ole
oftt
=
T

% 2
1
o

oY, oX
[o
ol N
Lot
gﬂ
2
=
o
b1

14
My
oX.
tlo
[
Y

o

foy
o

o

lo

2~ 01O
T N= 5

4-2 meHs 2017| &3]

AQABHHE A ~H 9] :LOJZ-I &l o7 23 %Zﬂ‘_ 7]
- (ICAO; International Civil Aviation Organization)+= 7]&2]
/33 Al 2glol] A7 B A AR 987 22 914
719ke} A5 YA 9] 7ETg ARG LR o] 8ah= 9143
R A" ARR-S A1, B Foll vk mulellA =
S/aLalE FR17] B AAAIES] SRS Akl
(Pseudolite) &% H-8-3h= 4] 2] 91/ BAgA| =8l o] thek
gt ATt JE S . o]2]3} SBAS (satellite based
augmentation system) ©]-83F AT B = A|~BL n=
2] WASS (wide area aug. system), -4 2] EGNOS (European
geostationary nav. overlay service), 2] MSAS (MTSAT
satellite aug, system) 5 A AAIH o2 T Fof 9om, I
o] A %= KASS (Korea aug. satellite system)= SA-7712-5kaL Q)

o}13].

18 8. SBAS T56iE
Fig. 8. Regional SBAS Implementation.

https://doi.org/10.12673/jant.2017.21.1.58

64

BIaFE] Al o) A Z9] Al gl %
U 5017] $-84 Dol wheh A A 88 5 =S 914
21719} SBAS 541715 253} ukele] 4 garhy,
o1 S8 A2l 43 2 St ok, )
W7ok EE Folel A &
2 Row Ao,

4-3 M= Eet

A<l

AABHH Al ~Elo] Autuigt L 7] gl o] o]
s Ashue 2 71 EE gAS k] ol
T8k o] BRI o]2ld Y1 H2AH tg-L AR
3 AR A glof= Aas] ofek. o]eldt o) f
=, B, 54U 5 B ST E AR AlaEe] AeE
AU g3} ol %ﬂﬂﬁxéii FHFesko] S Al=H)
2lse] 7k 9 AN S 7HA)/2E DBSstaL, theket 9]
o SO e 9 AAE AT, THa glont,
Sjell = o] el & =8 % A7} B3 Aol ek,

webd o zE P AlzEl NEe BANS 2
AR EARRE AR FESRE SAl0 KASSS o] =
q]oﬂ}q %x}ﬁ'ﬁ }\]__Q_tﬂ— 2= ol‘— _r]/\-lshﬂ EX}/\]/\E{J Z
7] 7% 9 i) MSASeRe] e Wb ARE-S 318t
714 0% GRSt P ERHel FAH YA
(local GNSS)®] 7Nl 755 F213fok 2 A& Algkaic,

o tfo
2 0 g f

_134,‘“

282 914S ol g3l SAAHRE BT
= AHI FEj= el dapda] 2 7Rl
21 Rl F oS A1) 3 9lek

ZFAE B o ASol/ A U A YA 1)
217]9] 9
/\Eﬂfq x{v\ﬂ,m—; T 7vR S
=7+ 0] o< e} o] &

B k]

Ty__—?)‘]——‘:‘ /\]',_’]_

}‘}:]O
QT Sk Y] A2

38

=
QHE%%@Eﬂ%@ﬂmM
= 1

= 7" 7FsAo] w9 A,

T A, 7l tlgshe 8 dhl 71sEe
3} 4]3= MTCR (missile technology control regime), EL (export
license) 58] W& A|ef ZH O 7w L AIE-&o 2 of
0] glom FukalEol t)$alr] 93 otastE & oA
8}&4 }\]/\Eﬂ x-u-lo Zi— 011 ‘: g—;qx—l EH sohﬂzﬂ ]94 s
S 0 18 SATEA Pl 4890 BAE 713 3]

%o
o},

ol 91 %el thS, eh ol 4B T1g-E] A 9]
S W71 o ms FA/A) e ) gl SAE 44l
QB L ALY A S oY) A1 A gt



SBASE. TN M 717 9] Ay A % K32
FA, P10 BAHN FAH APPPA Y T
1Sk, 718719 Hlaer S S, topt
/R B el 88 5 Qi VNS v
gloelet 7|,

N

¢

=
-
h=)

o

4 2o to

o r

1]

2l

o
r2k

[1] H. S. Kim, and Y. E. Choe, etc, “A study on the

repeat-back jamming effects of GPS L1 C/A signal through

a field experiments,” Korea Institute of Communication

and Information Sciences Jeju: Korea, pp. 283-284, Jun.

2016.

[2] KY. Kim, “Analysis of anti-jamming techniques for

satellite navigation systems,” Journal of Korea Institute of

Communication and Information Sciences, Vol 38C.

No.12, pp. 1216-1227, Dec. 2013

[3] war-room, “There are no control towers for GPS jamming
response in South Korea,” DEFENSE 21+ [Internet].
Available: http://plug.hani.co.kr/kimNpark/99691

corp [Internet].
Available: http://www.navcours.com/tech/tech 0201.asp

[5] Network RTK system / GNSS System, SEOUL Metropolitan

Gov. [Internet]. Awvailable: http://gnss.seoul.go.kr/intro/

Navcours

[4] Homepage/Techniques

8t Xl £ (Jehong PARK)
20024 8¢ : sr=EICfstw

S$3HASEI (SE
2009 8¥ : sh=xEtscistn S$#FFI|ASE T
2003 12¢ ~ #©Xf : iststd S FAIEESR
# ZHAIEOF: HMHBE, oAT|AAY, SFAAH,

65

introl.php

[6] M. W. Choi, S. K. Yu, and 4-Authors, “Regional alternative

navigation using HALE UAV, pseudolite & transceiver,”

Journal of Advanced Navigation Technology, Vol. 19, No.

6, pp.499-506, Dec. 2015.

Alexander Rugamer, Dir Kowalewski, “Jamming and

spoofing of GNSS signals - an underestimated risk?!,” FIG

Working Week, From the Wisdom of the Age to the

Challenges of Modern World, Sofia-Bulgaria, May 2015.

C. S. Shin, “Technical trend of GPS signal interference,”

TTA Journal, Vol. 149, pp. 92-99, TTA Standard

Committee, Sept. 2013.

[9] Villanova Univ., Anti-jamming techniques for GPS

receivers, Air Force Research Lab., Technical Report,

AFRL-IF-RS-TR-2001-186, US, 2001.

[10] D. S. Lee, and S. B. Joo, The studies of new security
challenge-Vol188, Institute for National Security Strategy,
pp 61-81, Aug. 2016

[11] Premium Chosun, “UAS for ROK military forces,”
[Internet], Available: http://premium.chosun.com/site/data/
html_dir /2016/07/13/2016071301107.html

[12] S. U. Lee, C. S. Sin, and M. H. You, “Conceptual design
analysis satellite communication system for KASS,”
Journal of Advanced Navigation Technology, Vol. 20, No.
1, pp. 8-14, Feb. 2016.

www.koni.or.kr



