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Abstract : In the future, it is necessary that using the Satellite-based radio navigation augmentation system such as Differential Global
Positioning System(DGPS) to achieve a position accuracy of sub-meter level in port. Generally, the receiver for DGPS reference station
should meet performance specifications of RSIM Ver, 1.1 presented by RTCM. This paper proposes a method to verify performance of
the receiver for DGPS reference station according to the RSIM Ver. 1.1. And this paper presented that performance evaluation of the
commercial receiver for DGPS reference station through the proposed method is satisfied with RSIM Ver, 1.1.
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g Fofoll A AMEEhE DGPS 71554 41719 AT
7F 7152 RSIM Ver. 11614 AA gt DGPS 71&%4
A7l 45 e 9 dEo2E GPS L1 C/A Code Phase
measurement Accuracy, C/A Code Range Rate Measurement
Accuracy,

3

C/A  Pseudorange Correction Accuracy, RR
Correction Accuracy, PRC Latency, Correction Quality
Indicatorge] Ut ¥ =&AAe F244 A% #4 e

3
Al ejshar, ARgAte] A g g

gue GG VA 9
AAZ BAS 99 RAAR A4 B U= P B
Mt A stk RSIM Ver. 1114 AN S 95 FoA4 o
AAY BAE 98 RAAR A4 BE e Fud B

DGPS 7|&7-8 $217] A% 715 A%E Table 191 A
S THRTCM, 2001).

Table 1 Contents for Receiver Performance in RSIM Ver. 1.1
¥ 5 A%
GPS L1 C/A Code

H| 1L

exclusive of RS

Phase Measurement | 30cm(rms)©] 3} clock time
Accuracy offset

C/A Code Range Rate exclusive of RS
Measurement 4emy/sec(rms)©]3} | clock frequency
Accuracy offset

C/A Pseudorange
Correction Accuracy

exclusive of

3dem(rms)elst | ST o

exclusive of RS

ii{cu(;c;rcrﬁction 5cm/sec(rms) @) 3} | clock frequency
offset
2.1 DGPS J|&3& $=M7|9 M5HZE mielolE

1) GPS L1 C/A 2= 94 =3

Measurement Accuracy)

A& = (Code Phase

FAZA A L1 2159 C/A ZE Y4 24 AIE =7
shefob Brk o) A (VS Ealol BT & Yk
PR= TR+E+[d+Td+C +MP+ C;“ecewer Wreceiver (1)

& 7] A,

PR = Pseudorange, TR = True Range, £ = Ephemeris

error
Tropospheric Delay

I, = lonospheric Delay error, T, =

€rror

C SV Clock error, MP = Mulpath error

sv

C,

receiver

|k,

H

= Receiver Clock error, w = Receiver noise

Teceiver

A (DellA B 5 5o gAARE e TR 48 944
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1 AAl o222 FAEHA
Parkinson and Enge, 1996). ¢
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2) C/A 2= oAAE WHEs 2% FEE(Code Range

Rate Measurement Accuracy)

M C/A =N F4 AREE FA7 G F47]
AA §A AR AR 239 oz 9 T 4 9o
o AYsdth /A A= GAAY Was 24 AREs
Code® o] 43 217 ele] Makgoleh, olel @ SIAA= S
See SN AN Y FAF %k—% weth &
FATIGNA A= BB ke SPstel C/A 2= A
2 wstg 24 AYEE FUT F Uk

3) C/A YAMAY BEAF A A E=(Pseudorange Correction
Accuracy)

C/A 9AMAEY B HAgew C/A Z&Z 543 AA
2 BRAR ﬂﬂtolu}. ol& DGPS 7|Z %4 =41717F A
74]94 228t FE5& dvid wol AAs L, 9494 AALA

g A 150%} AEL FEE F dEAE Udste
%OTD}. ol DGPS 7|&58& 41717k A4st= RTCM
o8] 2] PRC(Pseudorange Correction)o]~] 2<el&d 4 it}

4) oA AR HMEkE B3 X A (RR Correction Accuracy)

QALAE WEE B X A8+ PRC(Pseudorange Correc—
tion)] W& 24 (2)9F Zo] Ao & 4 JTHRTCM, 2001).
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e - A
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= wgow okl 4 (DF e W
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+ C’recewer( ) +wreoeiver (t)
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receiver
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o
4
>,
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£3 A% 4TS LA ATAAAN ATH: 294
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GPS L1,
GPS Lt/12

~Time(Z count}
-Pseudorange (PR}

-Pseudorange Rate(PRR)
~Pseudorange Correction(PRC)
-Pseudorange Rate Correction(RRC)

~Time(Z count)
~True Range(TR)

~Truerange Rate(TRR)
~True Pseudorange Correction(TPRC) i
-True Pseudorange Rate Comection{TRRC)..

Fig. 1 Test Setup

Table 2 Test environment of RSIM Ver. 1.1 and A E#l°]E

RSIM Ver. 1.1 |A&#olg 24 g4
Signal Power -160dBw -160dBw
Elevation angle > 75° 75°
G | w2 67077

Fig. 2 239~ AAZ GPS L1 C/A 2= 53 AE
€ A5AF WY A WA PE ABdelHE olee
W& AHgR Astolth @l B & gzl oJabAe e%
AR AAE @4 89 2 5 a9k 20e 49 @
AN 088 FAHOE o 130m FIH £4UL B &
F g

AR o2 RSIM Ver. 11014 A GPS L1 C/A 2=
94 =4 AFE (0cmrms))d =TS A syt

{ Pseudorange Ermor
™

Pseudorange error(m}

i B 0/—1 ) 2?07 B "é(ogsc) 400 500 ] eoi J
Fig. 2 Test Result of GPS L1 C/A Code Phase Measurement

Accuracy
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Table 3 Mean and RMS Value of Fig. 2

PRN Mean(m) RMS(m)

SvE 1.371e+001 6.261e-002
Svil 1.309e+001 5.604e-002
SV15 1.333e+001 4.798e-002
SV17 1.482e+001 6.223e-002
Sv24 1.435e+001 7.980e-002
SV10 1.219e+001 7.447e-002

2) C/A 2=

sl Watg 23 Hgw

Range Rate Error

@ 4
B o
w e
®
& y s
3P eeta Jf ety
[
4 1‘L ! | | ~y 8‘! °
R e T d
| | ! Ly M
! | I % 4 |
02— — — — + - - [ S
I [ ] |
H | | |
Y O O R |
] 100 200 300 400 500 600
Time (sec)

Fig. 3 Test Result of C/A Code Range Rate Measurement
Accuracy

Table 4 Mean and RMS Value of Fig. 3

PRN Mean(m/s) RMS(v/s)
Sv8 -2.612e-003 3.561e-002
svil -3.057e-003 3.571e-002
SV15 -1.655e-003 3.445e-002
SV17 -1.248¢-003 3.963e-002
Svz4 2.346e-003 3.451e-002
SVio 6.380e—-003 3.437e-002
Fig. 3& C/A 2= AAT Bag 54 A= =4 o)
3 A5 93 Aotk QA VFELR X Hof o,
RSIM Ver. 11014 A 71541 dcm/sec(RMS)E wH53s}
= 7S Table 494 &2l & 4= it} Table 4= Fig. 3¢ 2
& Ho 7 RMSY gtez yerd Aol

3) C/A XA BEAA HE=

Fig. 45 C/A A BAA A8E FES 2Fo)A A
Alg oz A¥e diolth GPS L1 C/A 2= &4

=

=76
AYE P A8 v Ade 23le A ¢ 4 g
ol Agdl AH&¥ DGPS 7I&=& 718 4171 AAL

HRAME - A AL

2ol A7) FEe A3 AANA K3 ARl AAE
BAARE s FAEHASS & & vk =3 4Y
A7 Ex0] Yehd= olfrE DGPS F41718 GPS A E9
olE A AAE oA AT RAARI 0028 ALY HA
7} WEoltt, Axtdon C/A A BAA AS® =
T3 RSIM Ver. 11614 AAZLE 71F 3Bemims) & T3
& Table 514 g1d 5 Ut
Pssudorangs Carection Err
osiw,T:i-f‘ﬁ,,‘,,” . _

JEE T

Pseudorange Correction Ermror(m)
o
I
!
I
1
|
|
|
|
|
|
|
|
|
|
|
|

T|me(sec)

Fig. 4 Test Result of C/A Pseudorange Correctlon Accuracy

Table 5 Mean and RMS Value of Fig. 4

PRN Mean(m) RMS(nv/s)
SV8 0.1403 6.159e—-002
SV1l 0.1357 5.517e-002
SV15 0.1387 4.586e-002
SV17 0.1535 6.127¢-002
SV24 0.1510 7.898e-002
SV10 0.1296 7.298e-002

4) dANAT MEE BRA JER
Fig. 5& Range Rate Correction Error &-E¢] 8t 45&
213 Aol 4F A% RSIM Ver. L1oA AlAIZ 7]&<1

5cm/sectrms) & WHEE= AS Table 604 &< & & itk

Range Rate Correction Emror

Range Rate Correction Error {m/s)

|
‘ Time(sec)
L : i

Fig. 5 Test Result of RR Correction Accuracy
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o] 93 ¥ AT A% RSIM Ver. 1.1

SER
o AN g

r°" Hm

HN OH

1 °ﬂ 8- Table 5914 #18  glrk

Table 6 Mean and RMS Value of Fig. 5

PRN Mean(my/s) RMS(m/s)
SV8 5.533e-004 1.499¢—002
SV1l 8.033e-004 1.334e-002
SVib 2.967e-004 1.134e-002
SV17 4.000e-004 1.488e-002
SV24 -3.413e-003 1.088e-002
SV10 -5.890e-003 1.090e—002
4.2 =
e AR A= 47 AT A AGTE A
~He) #go] Hasiry Ha ARy RAGA A
DGPS 7|3l A AlF3te AR AFHA HEo] 4
ssith BAFHE Y AL HAABE A4S DGPS 7]
F58 T A5 dEE #A7E ok
2 wEdAE HAARY ANHYE #2137 98 DGPS
7NE5E TV RSl 2ad 3E3 DGPS /&=
& FA7M SAE A= FErE et BAE A A6
o w8 &4 Jted J}E}“lﬂe °]&-3k DGPS 7|&E=& 4
A7 AT HHE AASA I v to R AAE o
2 48 DGPS 7|E5E Fal7le Asds 498 E3i9
AN H5HF B BgAdS #elsisin
5 BRARR A FFS nAx= GPS L1 C/A Z=¢
4 ER Agx = Fa7] AALA 2 #AE Had A
4 5 e A7 DGPS TA17]9 FAA B3 AH5LS 3
74 = Qe W E A HEol a8
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