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Abstract

Real-Time Kinematic (RTK) positioning is the most widely used GNSS technique in
surveying engineering. The single-frequency receivers have the cost advantage, but
single-frequency RTK lacks enough measurements for quick and reliable carrier phase
ambiguity resolution. This situation is about to change. The FEuropean Galileo
constellation is scheduled to be completed by 2013 and it will be interoperable with the
existing GPS system. This combined system (GPS/Galileo) will provide twice as many
satellites as today’s GPS, and thus it should substantially promote the application of
single-frequency RTK. This research is aiming at exploring future single-frequency RTK

performance associated with the GPS/Galileo combined system and Taiwan e-GPS
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system,as compared with today’s GPS dual-frequency RTK. The performance of integer
phase ambiguity resolution was assessed with 24-h actual GPS data and simulated
GPS/Galileo data in three different scenarios: (1) single-frequency GPS/Galileo (GPS
L1/Galileo E1), (2) dual-frequency GPS (GPS L1/L2), and (3) single-frequency GPS
(GPS L1). Comparison results show that, among the three scenarios, the best ambiguity
resolution performance is achieved with single-frequency GPS/Galileo and also have the
best 3-D RMS. This indicates that the future dual-system RTK can be practically built
with low-cost single-frequency receivers. It should have a great impact on many
engineering applications.
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L1 : 1575.42 (MHz)
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L5 : 1176.45 (MHz)

E1 : 1575.42 (MHz)
E5b : 1207.14 (MHz)

ESa : 1176.45 (MHz)
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B R — R 22 M A BN 5 FLERH
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5 6 7 8 9
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3.3 GPS/Galileo BE5H RTK X2 53+47
RAKEAK Gaileo Rl E5EHH
Wy GPS & - WIwife EAEFIRFEE] 12
FLLE > AMEAG IR RTK SKEEZCEE - #
R A L T R e )RR T E KM

)| GNSS EERFE MRS Version 1 1
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0:00:00 | 23:68:69

2956625 BA0B
50759103766
24766062763
-2956561 3445
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247BER2.8533
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Simulated observation data
Random noise: Pseudorange = 0.3 m, Phase = 3 mm
Maskangle = 10 deg

o WA EE R L H AR > AW FEA A
GNSS #5 f5¢ 2 A 2= Bl B 0 540 ) A [R] B iR
(VLSBO0-LS02) #J GPS L1 J Galileo El
MR - BB T AN 4 Fros o i
FHBE R 22 3 e HIl Ak 3 Bk e

Klobuchar Model v
Modified Hopfield v

i
olored-noise Model

Copyright 2008 NCKU Department of Geomatics GNSS Group

B 4 GNSS BLif] £ W4 B 4 &

23 HRTHFLR T

PA L1/E1: Phase=5 mm , Code=1 m
Btk A L L2: Phase=6 mm , Code=1 m

T ALk 300 m

AT RTEL Klobuchar Model

5B

Modified Hopfield Model
Colored-noise Model

gL GPS=5 m , Galileo=2 m
Sk SRR £ (GGTO) 30 ns

E AT i R R RO By 10071 - fL e
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LEEERENEERHAEEER
FIRF - 5 5 bh Il vh i e & R B B
% Leica SR530 ~ Trimble R3 /&
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L1/L2 #E$t & K 09 i & Bk SR i #7 Bl
GPS EWIHE ~ BB RURIKRIEEY)
& 0 A R ELE & R AR T AR
B AVR EE &SR EEREE » HAER
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Trimbe R3 ZF¢ff.z v (& f7 B AR IE -
L SR A 2 2 ) T A R PR ) PR R A E RITEY
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i £ B A9 [ ERIEE AR S B SR # Y AT i i 2
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B B SR R B2 (K R IEER AVR fH
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— BRI A E B F K HE - B FREE
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B GPS EEHH 2 E o AL — %
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e BLAR AR & E A AT DL T 3 E AL Ry
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S EE A7 YR AG BE 04 - R 4 BRI
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HWER GPS HAHBLBBRAEREE e-GPS
ST 0 RTK o] LIGE R A 5 iz E AL
R i kb # GPS B 4H Ed
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