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A MTR(Military Technical Revolution)
O MZ22 JI£ + J|ZEQ A ZEH(HA, 3t
X%, SH, HEH)
@ N5 Su-o YA B =
@ ZJcl/FY el 20| + FE/EtE SEH
@ D=2 HH YA 21
¥ ZAID|E2 0|26 AR ZAIZ0F Bl

(ZAD1E8Y)

PR

& HBNEED GPS ol Ry

A RMA(Revolution in Military Affairs)
® MTR + &d RE/XXTHHL 4528
¥ MYYAS HIIAII= B0 2]F gl
(ZALZOF & Y)
¥ Andy Marshall & Andrew Krepinevich

A RSA(Revolution in Security Affairs)
@ ZAE2A - EX, A, Jl=, &Y, Alal,
£33 &8 Attt
¥ EXX QB XIS HAIE ZAFE A

T AZABED  GPSATY
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A PAHE A «Of»
® 0|2l &t Xt Alvin Toffler

% 22 290/ JIE 2% 21
% 8% YN0 2EES B

5000 & 5008 & S
AEes | sAE | areiasl =Lk
MEHEH | 48 |4/ |43 YW E
Mmoa | wwA | J|sSaud | sRI=H

7] H2MBER  GPS AAY

® Viadimir I. Slipchenko &z
¥ ©Ao X3t SMNH
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A O[H3IE A8 EHIHIA
¥ ASRIIMA A
% Navigation Warfare ##& (Jamming/Anti-Jamming)
¥ Satellite Navigation System®] SIIXIM HE/AZ WAl
¥ QI21019] GPS ZAMRIIAI 214l
(BY R=/pin-point EtA Jts)
(B8 D|2t=E HIAE =t &)

@ DA HE D GPS g 74
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A 20034 0l-0lct3 &2

HCO
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® TLAM(Tomahawk Land Attack Missile)
- 1972 JjE &< 10834 A HY X
- 8{EUX |CE

-EHM3 X

S

i

(TERCOM:TERrain Contour Matching)
- & YA TAINS(TERCOM + INS)
- BLOCK il 0|% GPS &= XA
-2ATM DA REZ A HIX, YSE 80%

o = AF & B

GPS &P 4

®

-HR Y Hs
SOBH(REE) BOX(RZE)
2 2 | geM-109B | BGM-109C | BGM-109D | BGM~109A
(TASM) TLAM) (TLAM) (TLAM)
MmN | 6.25/0.53 6.25/0.53
WASS(Kg) | 1,492 1,492
BSZ2(Kg)| 454/HE 452/HE 200Kt/
SCYA HA+AP | BHA+TERCOM+DSMSC | TERCOM+Z4
&8 DE(m) 10 10
A AFEH
AEH2 (km) 460 e ;b%oo 2,500
QxHEH (m) 10 80
] HZMBED  GPSERY
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Flight

Ship ’ GPS Satellite Missile with
L x / Bomblet payload

<
Cruise Strike
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® JDAM(Joint Direction Attack Munition)
- 19944 0|22 Folo 22/diZ2/ol8 0 30|

HUXNAZE
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® E-Bomb(Electromagnetic Bomb)
- 0-o[2t3a &l ME HE0l=
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- SA DX MO EA
XA 23
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330miil 2=
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® Stealth =27
~ 19894 AIEH| &,
19933 =& yi X
- SENZ SO S8
EES SH JIE &
o= 2B =Z 0 2)5H0
RCSJt B-1B (7|2 1/10

21 0.1m?
~-B-2= UY 59 30 L2 &2 5 I}
~ K& 016t 0.9, B XS oF 228, &2l 8,000 — 12,000km

& 00t/ HE 2 o4E
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® Bunker Buster

- TOIX, NsHY3 ¥ S2 0D Sg f —_—
Bomb launched from B2
guided toward target
by laser designators )
~ XI©! 30m, 232|E 6mIHX 5 e
VES A Ol A= X * Bomnb hits the ground at
ASE + A= NEs 5 B - high spe‘ed and penetrates
* deep into the ground to
4 del':jver its explo;li:'\lle charge
- 4 .~ as deep as possible
~1991/1996 Al M UHX

- =2 GBU-28(HI0I” BF) | o 2714,4001b warhead

detonates, capable
% 4| of destroying targets
o deep underground

GBU-37(GPS/INS R )
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&  GNSS & 23101747

(Global Navigation Satellite System)

O =Sg/AIAE
® GPS(2491d) /OIS / 28
® GLONASS(24914) / 2iAIOH/ 28 &
® GALILEO(3091d) / =8l / & &

O Differential System
® DGPS(EII, VHF, fI8& 1} ...)
- LAAS
— WASS, EGNOS
— EUROFIX
- RBN/DGPS

GPS NAVIGATION T
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GPS AlAHE 24

O 24 22 (Space Segment)
O XIA=2 82 (Ground Segment)
O AI2X 828 (User Segment)

fole o)
-

Ground Control Segment

Prime Meridian

0 Degrees Longitude

Equator

0 Degrees Latitude
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GPS Nominal Constellation
24 Satellites in 6 Orbital Planes
4 Satellites in each Plane

20,200 km Altitudes, 55 Degree Inclination

Orbit Planes
A B [o D E
160 Adal ~ D3a} -
A ‘ 120 / /_J / c2a F1a
rgumen °
of Latitude B3<) E1a
800 ]

40° /
0° Equator / /
32

[N

0° A2a 7
240° V4 C3a E3ak g—
200° / / 4a ) ]_' / E2a /
37° 1‘5"UJ

B
N7 17° 77 1

N
BN
\
N

A2t ALUHX

paal

_57_




7 GPS SV

Receiver

10,0,0

Earth Centered, Earth Fixed X, Y, Z

The GPS Navigation Solution
The estimated ranges v each satellite intersect within a small region when the receiver clock bias is § ¥
cerrectly estimaied and added io earh measured relative range.

s g
EODPTT RN

B PO RS L AT e
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o)
ps

B

W& Al (Navigation Equation) @

ool

GPS SAT 2

(x2,y2,22m
pr2
GPS SAT 1

(x1,y1,21) pr1

gey CPS SAT 3
AP (x3,y3,23)

mm’s SAT 4
(x4,y4,24)

O XR=A/XNRDFHEEA (Earth-Centered—-Earth—Fixed Frame)

2 2 2
pri= | =x)" 4@ -y )+, -2)" +c-AT,

R A (=)

&

00!

O XR=A/XPDFEHEH (Earth—Centered—Earth—Fixed Frame)

pr,-=\ﬁu ~x) + @~y +u ~1 ) +CATy = f(,5AT,)

X3 V52, =1 B AL2 AXFE (Known)
U,u,u, =032 AXEE (Unknown)
AT, = £41712 IXIEE (Unknown)
O 4 342 Unknown= ux,uy,uz,AT,,
4742 A2 RH 4742 A HEl HFHAUO BERE
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GPS &8 AdlA @

O SPS (Standard Positioning Service) : C/A 2=
® D2t : SA PEIS ¥S
® L1 BISTOE AIS - |2lS XIE 24 80t
® =X
- 100m 2drms(distance root mean square) / with SA
- 20mUW 2l 2drms / without SA

O PPS ( Precise Positioning Service) : P 2 &
® P2 :SAYES oY
® |1, L2 BSIAIE : EelE XY 24
® ASSIE DE(Y RE)2 YUS
® =xQx}: 15m LI 2drms

O PRN (Pseudo—-Random Number) 2
® 2 H0IC DRIDE (CDMA)
® HADIAE 22 DE YOI AlS SRAIZH HF
® 201X RE
-C/A 2= (L1 gt&I) : It
-P3ACS (L1, L2 &I : 28
O g AIXl (Navigation Message)
® LN BEX, A4 A< Wetold, delS24,
AL AE 52 -
O et (Carrier)
® |1 BrSI (1.57552 GHz), L2 Bt} (1.2276 GHz)
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L1 CARRIER 1575.42 MHz

VAWMV X L1 SIGNAL
C/A CODE 1.023MHz
JUTTL AL e ® ier

NAV/SYSTEM DATA S0 Hz

@ Modulo 2 Sum

P-CODE 10.23 MHz

ML T A ——-=33)

L2 CARRIER 1227.6 MHz ‘PX
AV L2 SIGNAL

GPS SATELLITE SIGNALS

LI
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A GNSS EH29 HH2IIH &= 84
® 3D ZUXE
@ 0|SET S Al
® 232 KAl

A GNSSS HHRI M 22 84l & o8
® SAAA AE Jts
@ Passive Sensor & &
@ D &0 2ASHH AAl AFE s
@ Sensor?| AEG U AIS 2HE
@ FEo AlAlvH FUY, oS

& G ZAMNEE GPS o1 R &

& 201/ 2R

A GNSS 2858
@ A= A= NL(FX, AL EHI)
@® Land Based Radio Navigation & &
o AE/ZE A& MNE BS

® =D} et /=9l IR S 41X

@ & 2T GPS ol R &
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|_GPS Jamming®} 28013

W 0282 GPS OIS/ UEA RIJI AL

A GPS £< OIAFY Jamming 20 224 HDI

A GPSAS 0|2 M=% 98
% AHE, SOIAMY(25% =& &H4f)

A N8 GPS/DGPS Al HEM 2y

A 28 Jammer Ct=ALE Al €K1, A OdiS
¥ 1Watt ; 22km n gt

A SUZ Y ZH JAE S8 GPS A8 SH

W 2 AZMBED  GPSATFY

W o2t Oiaiof Cist A0(AE E10A)

A HXEAl GPS A& ALE HHol

A 0I2E=29 2 / 012 Jamming &8l / A8 Al
QlZt AL X E X / &2

A Heritage Foundation & 12(2002. 1)
¥ Terroriste] &1 GPS 4I& AIE HU#H
¥ QM XX 2 o4

A Rand ¥ Volpe 21 A (National Transportation)&d 1
¥ GPSE RYUTH AI2 FAA A&

A GPS/DGPS O|&=& Xl &3] 98

A XY dIEtY ®O OiAiof Cis /84S

A Cross—check 8l= FIXIE3E &8 984

& BN E D GPS o1 R &




M 0|29 GPS Jamming &8, &8 & AN &
Al Dl Xl o ! 1
196.8~9 -LA ~ Sandiego 22 -0il11 8l0) =¥
o #Jamming A (0IHZFE) | -BI2HE2 HIEAL Ay 212isto|
-0|22 WSMR -50~480km 2oliots4 &0l
’96.7 DIAY Jamming &8
%L, L,
—-Albany NY £2 -5Watit/300km Jamming Zone&d &
’97.12.30~ | ¥*0I32 374 AE -QI2t 82J] GPS 2& A8
°98.1.12 —Al2t3 YE X0 8o
(US Coast Guard)
01 -OlEIIL A B -Taliban®| &8 GPS ¢&!&
¥ & A Jamming AMEHE =55
. -2t A L -Z8 21
03.3.10~14 #0232 Jamming &
-0l2i3 & -Tomahwak % JDAM JammingSZ
*03.3 ¥ AIOMH JammingAl2=E | ¥0IUSY HAIOIISE 24289
HEUZAH Ha
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M GPS Jammer ¥ 45
A 2{AIOF DIZHEI AL DY GPS Jammer(1997)
® AZ/ZAIE GPS Jamming JtsS
® AWatt/200km 2Hd Jts
A 012 QI2t3] A Jammer HIZ & A& 42 2IH(2000)
% Radio Design Group S
A CDMA/1.3~2.3GHz/5MHz Step Jammer

A A 3 At9 Jamming dsZ 1t

Power(W) No Anti-Jam Anti-Jam
0.01 10 km 0.03 km
0.1 32 km 0.08 km C/A Code
1 100 km 0.22 km
10 320 km 0.89 km
s A2MBED  GPS AAY ©

B GPS Jamming ES
A dIES EH
® GPS 914 Power EIJHGPS Ill Al)
® Jammer EX| & AT}
® Directional or steerable phased-array,
pointed skyward

® DJ|E} Anti-Jam QHEILE AIS
A 285U

® Back-up AIAHEI EE X E

® Cross—check A Xl

® HI&Al Z2EMAH 7=

TLENAL

1y G BMNZED

GPS o 7 & O
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A GPS
® 0. &3 : QZSS
® 0|-EU &=
@ Z{AIOH 21

A GLONASS

A GALILEO
® EU

7] HBAEE D GPS o1 R &

A GNSS EEf

@ HIHI= =gl H H (Global/Independent System)
¥ GNSS(GPS, GLONASS, GALILEO)

® X2 = == 2 (Regional/Dependant System)
% DGNSS(DGPS, DGLONASS, DGALILEQ)
ex) WAAS, LAAS, MSAS ----

® X< = =g A A (Regional/Independent System)
¥ Redundant Navigation Satellite System
¥ Regional Navigation Satellite System
ex) QZSS

& HZNBED GPS gl R &




N Began Phasetdown Terrgnated
h?gggTGeP%?B bosommemrmaniai s
Loran-C
| Begin Phdse-down
VOR/DME
I Begin Phise—down
TACAN T O Y
! Begin Ph3se-down
ILS Cat | RTERTE R
I Begin Ph%se—down
MLS
| Begin Phgse-down
Aero NDB
{stand alone) |
ILS Cat Il / tl b
C/A on U2 L5, LS
I0C |FOoC | 10C 10C o]
- - + > -
GPS &
ik Foc | [ )
Maritime DGPS s »
| SignalA&ailable IO'C l
WAAS LTI ER £
’ Fiist public-usve syste+ installed FQC
LAAS (CAT ) R R }
| ‘ First public—}use system installed| FoC
LAAS ¥ ¥ 5
(CAT il & CAT It v
l | e
o) i L LTI e
Year
1990 1995 2000 2005 2010 2015

Basic Positioning: Z000& 5%1
ﬂ % Jl_(:l. ﬂ

v

25-100 m

e C/A Code 'on,“L_1 i
= Selective Availability -
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Basic Positioning: 20054

.« C/ACode on Lt
-+ No Selective
. Availability

Basic Positioning: 20104

C/A Qoyde, on L1 |
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Basic Positioning: 2010
)

Better resistance

+ C/A CodeonlL1.
« C/A Code on L2
« New Codeon L5

to interference -
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A 0|4 &l= GNSS AHIA, Jls & JIELALE
@ 212t AHIA
- GNSS 214 8007 Ol&t X1 8 AHIA
- S8 GNSS AHIA Jts(=4101 D)
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- GNSSJ|£ 58 B ZE351/RNSS(Regional
Navigation Satellite System)
- Al Radionavigation HAH =X
- A EX WEE &Y
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A 0| &5lE GNSS AHIA, J1s & JIELALE
@ ZAEE AHHIA

— Navigation Warfare & &(Security, «--*)

~ GNSS 28/ M/AHIA RIS :
RIS/ ASH| FES US

- GNSS AlAE Ol ERF=2 AdMS AE B
¥ o 2IIHAH ALE 8HAl
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SIHAN BE 2A 23t
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% Mobile Communication, Internet, GNSS, etc
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