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Tab.1 Comparison of Ambiguity Resolution of Two Schemes in Triangle Network Baselines

L AVCL FRAV CLFR

. L. HEO < 1.0e4003 < 1.0e+003 < 1.0e4003
BHRNER TTED > 1.0e+013 > 1.0e+013 > 1.0e+013

3O 0020—14 000000 00—201—4
[#] 5 P4 AR BE
[ 5 ) RHA YR R
=S LR A ] TR (SN HED 0
RO ) P A (E ‘ EIO) RETF 0

MNFR 1RO A SO ek B R RO T
5 F X W

1. 0e+003, g APk HEATH BR » %F 3 4% F e 1) 3% 5%
ORI R SR 0 LB A 2 LA 2 ABE R0 1 0 [ 2 Sy A
[vi] — L {F . UF B ASOR 32 5K A 1E 6 .

S 2 SR ZEE CORS M4 B () MPLE
i A NOR1 3 (faiic 2y MPNO, i 85 2 89. 498
km) . SLEGEEy 2003 4E 6 H 20 H 2 h i 0L
Bl RFERER 1 s, Bk mE My 10°, RHT
ZOXF 6 A TUARXT Y Ly BRAH 0L 08 00 B 45 i 17
LhEE, TR 4 ok 2-25.25-20, 20-16, 16-1, 1-
13.13-3, FH 5 A~ AH 4B 7 oG 1) B4 1 hy — A 4b B A
JC AT 585 U1 A AL HE AN BE B T A R IE
TR iR 2 2B AE 0.5 RFEE N, RIA )
DR B B AR T B SE A
LAMBDA % fi8 1F P 7 Hh [ o 5 B0 15, 35
Sy [] — LA - T WO BESK g B . D34k .38
AN T B BRI R AT S 30 ASOR B2 T AR S L I UE TR
J7 WA B RIS

3 & iE

PATER Z ) FHBU GPS 42 1CHL R R 2R 2
DE PR A GPS W 2% RTK AR 3 26 1) B BB 12
N FUEEA X UL )2 A8 IR . 46 9% I (0] 524 AT 58 4 7
AEIGRIUE . AR SCR 286 AU, & 10 2 U A8 7 3%
275 0 A b o 1 0 ) 2% 10 A O 29 3 B AR
TIETT AR AR A E TR AL BT 5 AN AR AR T T
(10 B Bl o ASAB J3E T iR LU SR O R L, PR T4
BRBE RO ) B

WO IE MO T O R P 7 25 B
LAMBDA J5 i5 8 & 7 o) [ B /] — % i . A< 3C
DORM T 55 GPS Fdla sl S8 8L 1 i K IR 2R B
SSURSEAN J3E DR iR B 7 S B W T R AT LA A AR
A RERTR . HRIELRNRGEIRR RN S F o
R e — FRTE 0. 4 m DL AN 52 Wi B J7 ¥ SR AR
JE TP R o 0 2R RE RS S S T BR BB > R ST R 22
1 B W Xk o ik BE A A

[1] Edwards S J, Cross P A, Barnes ] B, et al. A
Methodology for Benchmarking Real-time Kinematic
GPS[]J]. Surv Rev ,1999, 35(273): 163-174

[2] Landau H, Vollath U, Chen Xiaoming. Virtual
Reference Station Systems [ J]. Journal of GPS,
2003,1(2) . 137-144

[3] Vollath U, Herbert L, Chen Xiaoming, et al. Net-
work RTK Versus Single Base RTK -Understanding
the Error Characteristics{ C]. 15th National Techni-
cal Meeting of the Satellite Division of Institute of
Navigation: ION GPS /GNSS 2002, Portland, 2002

[4] Raquet J, Lachapelle G. RTK Positioning with
Multiple Reference Stations[J]. GPS World, 2000,
12(4) :48-53

[5] Rizos C, Han Shaowei. Reference Station Network
Based RTK Systems-Concepts & Progress[J]. Wu-
han University Journal of Nature Sciences, 2003, 8
(2B): 566-574

[6] Hu Guorong, Khoo H S, Goh P C, et al. Develop-
ment and Asessment of GPS Virtual Reference Sta-
tions for RTK Positioning[ J]. Journal of Geodesy,
2003, 77. 292-302

[7] Li Zuofa, Gao Yang. Improving Ambiguity Resolu-
tion for a Regional Area DGPS System Using Multi-
ple Days of Data[ C]. 15th National Technical Meet-
ing of the Satellite Division of Institute of Naviga-
tion: ION GPS /GNSS 1998, Portland, 1998

[8] Sun Huangqi, Cannon M E, Melgard T E. Real-
time GPS Reference Network Carrier Phase Ambi-
guity Resolution[ C]J. Institute of Navigation Na-
tional Technical Meeting, San Diego, 1999

[9] Dai Liwen, Wang Jinling, Rizos C, et al. Predicting
Atmospheric Biases for Real-time Ambiguity Reso-
lution in GPS/GLONASS Reference Station Net-
works[J]. Journal of Geodesy, 2003, 76 (11/12):
617-628

[10] Chen Horngyue, Rizos C, Han Shaowei. An In-
stantaneous Ambiguity Resolution Procedure Suit-

able for Medium-scale GPS Reference Station Net-



532 B 2 B E A P K HE R GPS [ 4% RTK BRI B2 Pl it B 04 — il i Jr vk 159

works[J]. Surv Rev, 2004,37(291):396-410 Residual Tropospheric Delays Using a Regional GPS
[11] Ou Jikun. Uniform Expression of Solutions of IlI- Network for Real-time Kinematic Applications[ ] ].
posed Problems in Surveying Adjustment and the Journal of Geodesy,2001, 75: 255-266

Fitting Method by Selection of the Parameter

Weights[J]. Acta Geodaetica et Cartographica Sini- E—1EEEN.BEY, H14, TBME GPS WL RTK A%,
ca, 2004, 33(4).284-288 E-mail : luoxiaowen2000(@ hotmail. com

[12] Zhang Jihong, Lachapelle G. Precise Estimation of

A New Approach for Fast Integer Ambiguity Resolution Suitable
for Medium-long Baseline in GPS Network RTK

LUO Xiaowen'? OU Jikun'
(1 Institute of Geodesy and Geophysics, Chinese Academy of Sciences, 340 Xudong Road , Wuhan 430077, China)
(2 Graduate School of the Chinese Academy of Sciences, 19 Yuquan Road, Beijing 100049, China)

Abstract: A new method is proposed based on the Tikhonov regularization principle and se-
lected weight fitting thought and precisely known reference station coordinates, to work out
the regularized matrix, which can mitigate the ill-condition of the normal matrix. The rela-
tive float ambiguity can be computed only using several epochs” data. Combined with the
LAMBDA method, the new approach can fix the integer ambiguity correctly and quickly.
Taking an example, using measured data sets coming from the four medium-long baselines,
the new method can obtain the exact ambiguities only using L,-frequency data of five epochs.
Compared with the existing methods, the new method can solve the ambiguities of medium -
long baseline GPS network RTK only using L,-frequency GPS data reliably. In practice, it can
save the cost for fast positioning by GPS and would be applied widely.

Key words: GPS; network RTK; ambiguity; selected weight fitting; ill-condition
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