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Abstract

Performance analysis on RAIM, which is one of the techniques for monitoring integrity to ensure the reliability of
GPS, was conducted in this study. RAIM is such a method which allows its user to monitor integrity in the
stand-alone mode. Among the existing RAIM procedures, the representative methods including the RCM (Range
Comparison Method), LSRM (Least Square Residual Method), Parity approach and WRAIM (Weighted RAIM) were
evaluated, and their performance was analyzed. To validate the performance of the implemented algorithms, fault
detection was tried on the clock malfunctioning event of PRN 23 occurred on January lst, 2004. As a result, it was
identified that the LSRM and the WRAIM detected all the faults happened in the event. In the case of RCM, all
the states of fault were detected except for the error which occurred as a false alarm at one epoch. Furthermore,
simulated biases were added for each satellite to analyze the sensitivity of each algorithm. Consequently, when
biases of the 9-13 meters range were simulated for the RCM and LSRM algorithm, all the malfunctions were
detected. For the WRAIM method, it could detect range biases greater than 15 meters.
Keywords : GPS, Integrity, RAIM, Fault Detection

LME of sh=tll, FAA BUE S A FAo wet =

A 37 R E5E 4 ok Hx 1 ollA AAH o=

A A A|AZCE GPS(Global Positioning System) — FAAL AL HAXE U= WHal 2|Ake] 2
B Auk 252} 50] 92|52 7|5 Mul ol g} TA=HMCS, Master Control Station)o|4] $AQ] <
o, A4, AHE, 71 5 TR Rokolld deE] AN SRR AISEAL APEAA] AREAOlA FEE HY
31 glom 1 Fa4 Emek FoiE|a ok ol wheh  sk= Wby 183 AR} oA 4] Eo R
GPS A13.9] 412w} ¢PAg ghue) gk A7t € AAS sk W 508 FrEErh o] AFolA=
5] A& ik AAE pEOA A7) s r FAES Sk
GPS9| AlZAY ERE i FAAdo] RAE o 71%H<Q1 RAIM(Receiver Autonomous Integrity Monitoring)

LY r]r

20129 69 259 A4, 20129 8Y 27 A

* o WAL - G3 - Qlstesta FapeEt A2l Bgehal AALHY (kewww6@naver.com)
o A5 - osltn FuhEr X2 B e} H w4 (kdpark@inha.ac.kr)

wxx olslof st Fafofsl x| 2] A H-gsty} vkALTA (dskim@inha.edu)

49



50 A - s - R4

of gt 4% AAISE o™ RAIM 7|% %5 GPSAIE
9] C/A HETolEE o&dte 7|HE EAUYCR
sHert.

RAIM-Z 1A 9] HH o} A glo] dA9] AAE] A
BivhS ek AWK Snap-shot) AT A9 &
ol oJ&Este] 1A, A9 ARE BT o]&sl= Z
YrdE Y(Kalman filtering) o] Qich ZA¥dE
O] A9 Aito] Bl Aejkiert =a]7] o]
A mHo R Ak halo] AMSEL k&3
5, 2002). TROFS RAIM 7|9 3 oj ol #hHo=z
Lee(1986)7} Aokst #2]w]wHlH(Range Comparison
Method), Q]%]H]nH¥H(Position Comparison Method)
o] 91 6™ Parkinsoni} Axelrad(1988)= & AR|57x}
H(Least Square Residual Method)& A|okslict E
3l Sturza?} Brown(1990)-2 ufj2] €l E](Parity vector)
2 olgat w4 AAWS AR vt ook

2ot 9 MRS 94 1o 2 A1k 9
ol 9% 1A SHTTH ol Uk ofF
Brown(1997)0] J3) 27} 9149] S 7l 4 9
= qo] ARKEIRLT FAE 34 H2003)0]
SelEl B TR ol gsiel 27 S14e) RS AT 4
Qe S AFSIAC E thE S AR g
2010)0] Y FHI A= FHAIA HlololA
(bias)E HEdt= A5 APt o, 47441(2010)
o] == ZAXE o]43t RAIM 73S A¢HsFAth
o] Qo= weighted RAIM(Walter and Enge, 1995),
NIORAIM(Hwang and Brown, 2006) 5 Tl o1+
7} X3 = Sl

o] w=RolAE= tjEZ2l RAIM 7% % 72iv|ww
W, azkeziaby, ey, eRatsils T
Astal 24710 A5 vlastyich WA 2004 14 1
Yol A PRN23H Q/JAIA S 1o g Qg <
ol eFzke] tisto] Ay o=
ol 3 YOJ9] HlolojAs SAAR e YHst= Al
ol dE Foto] 91499 AR 5= 2 RAIM
71 =2 vl Frlstel

~

2, RAIM 7|H

2.1 7{2|H|metH(Range Comparison Method,
RCM)

Aguwrgolds B5E Y 94 F 2ol
ok get 4] ShdS olgstel SixshE et
3 U] n47e) $149] OAAR SlEXE Ak
ok el AR oabAE ol EX|e AA) B3 o

Measured
S5 Pseudo-

j’i_\range

Predicted {

Pseudorange
st #

S2

3

e

‘Q4

P<

Difference between predicted and
measured pseudoranges

Figure 1. Concept of The Range Comparison Method
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Table 1. Description of Detection Regions
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Figure 2. Detection Regions for Integrity Decision
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Table 2. The detection of fault each RAIM Methods

(2004.1.1)
RCM LSRM WRAIM
Detection 336 337 337
False Alarm 679 329 270
Normal Condition 1865 2214 2273
Missed Detection 0 0 0
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Figure 4. Horizontal Positioning Errors(2004.1.1)
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Table 6. Simulation results in LSRM
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