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ABSTRACT

Keyword : Coordinate Transfer, Velocity Field, e-GPS, Real-Time
Dynamic Positioning System, VBS-RTK

The e-GPS real-time dynamic positioning system services established by

National Land Surveying and Mapping Center( NLSC )can provide the error fix data

and the high accuracy positioning coordinates on the overlap serving regions.
Because of maintaining the correct relationship between CORS is necessary, we
have to update the CORS’ coordinates regularly, but each change will lead to
different coordinate transfer parameters. This study is based on the CORS’ data and
the 1% to 3™ order satellite control points. We choose different impacts, such as
working area, transfer model, control points and velocity field data to analysis. We
find the result of using the CORS’ of e-GPS stations as control points and six
parameter least squares conversion model can fit most surveying works, which the
accuracy of horizontal and vertical is about 0.02m and 0.05m. We also use velocity
field data to get higher accuracy transfer model on horizontal direction. If we get
more data from CORS and satellite control points in the future, we can establish

optimized transfer model on the island of Taiwan.
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% ITRF88-97 ~ 2000 ~ 2005 % 2008 » $=2¢ A f] 4% &= Ldcr) ie {7 &
Bt 3 (4o B 3-1-1 2 B 3-1-2)

Transformation Parameters between ITRF2005 and ITRF2000

14 transformation parameters between ITRF2005 and ITRF2000 have been estimated and listed
- in Table 1, using 70 stations listed in Table 2 and located at sites shown on Figure 2.

T T2 T3 D R1 R2 R3
mm mm mm 109 mas mas mas

0.1 08 &£8 040 0.000 0.000 0.000
+- 0.3 03 0.3 005 0012 0.012 0.012

Rates 02 01 -1.8 008  0.000 0.000 0.000
+- 0.3 03 03 005 0012 0.012 0.012

Table 1: Transformation parameters at epoch 2000.0 and their rates from ITRF2005 to ITRF2000
(ITRF2000 minus ITRF2005)

Figure 2: Sites used in the estimation of the transformation parameters between ITRF2005 and
ITRF2000

B 3-1-1 # 3k %% $=2% ITRFO5 # ITRF00 2 #§ 3 % #cf (13 TTRF )

File : ITRF.TP

TRANSFORMATION PARAMETERS AND THEIR RATES FROM ITRF2000 TO PREVIOUS FRAMES
(See Note Below)

SOLUTION T T2 T3 D Rl R2 R3  EPOCH  Ref.
UNITS-mmemmme >cnocn o ppb 001" Loo1t 001t [ERS Tech.
. . . . Hote #

Rl RO
00175 001" Fy 001"y

ITRF97 0.67 0.61 -1.85 1.55 0.00 0.00 0.00  1997.0 7
rates  0.00 -0.06 -0.14 0.01 0.00 0.00 0.02

ITRF96 0.67 0.6 -1.85 1.55 0.00 0.00 0.00 1997.0 24
rates 0.00 -0.06 -0.14 0.01 0.00 0.00 0.0z

ITRF94 0.67 0.61 -1.85 1.55 0.00 0.00 0.00  1997.0 20
rates  0.00 -0.06 -0.14 0.01 0.00 0.00 0.0z

ITRF93 1.27 0.65 -2.09 195 -0.39 0.80 -l.14 1988.0 I8
rates -0.29 -0.02 -0.06 0.01  -0.11 -0.19 0.07

ITRF92 1.47 1.35 -1.39 0.75 0.00 0.00 -0.18 1988.0 15
rates 0.00 -0.06 -0.14 0.01 0.00 0.00 0.0z

ITRF91 2.67 2.75 -1.99 2.15 0.00 0.00 -0.18 198.0 12
rates  0.00 -0.06 -0.14 0.01 0.00 0.00 0.0z

ITRF90 2.47 2.35 -3.09 2.45 0.00 0.00  -0.18 1988.0 9
rates  0.00 -0.06 -0.14 0.01 0.00 0.00 0.02

ITRF89 2.97 4.75 -7.39 5.85 0.00 0.00 -0.18 1988.0 6
rates 0.00 -0.06 -0.14 0.01 0.00 0.00 0.0z

ITRF88 2.47 1.15 -8.79 §.95 0.10 0.00 -0.18 1988.0 IERS An. Rep.
rates  0.00 -0.06 -0.14 0.01 0.00 0.00 0.0z for 1988

Note : These parameters are derived from those already published in the IERS
Technical Notes indicated in the table abowe. The tranzformation parametsrs
shounld be nsed with the standard model (1) given below and are valid at the
indicated epoch.

S D R} R2::g
LTS PR D (n
s B2 ORI D iz

W 3-1-2 3k 2% 4= ITRF00 &2 ITRF94 2_ & 3% Zsﬁtjfp %) (d s ITRF 3 3t)
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ITRF station positions & velocities

This page extracts positions and velocities of the selected points from an ITRF solution at any
epoch. Follow the guidelines. If you request a SINEX file, you will be informed by email when
the SINEX is ready to be downloaded on the LAREG ftp server.

Choose an ITRF

Choose the epoch 20100101 format : yyyy/mm/dd
Choose the file format Tahle -
Your e-mail (only if you order a SINEX file) i

C E'Suhmi'l

B 3-1-3 BB &2 8~ §0I(H A ITRF $34)

DATA SET EXPRESSED IN ITRF2005 FRAME
STATION POSITIONS AND VELOCITIES AT EPOCH 2010/01/01

DOMES NB SITE NAME 1D S0LN X/ YAy /N2 SIGMA x/ux SIGMA y/vy SIGMA z/vz
m-mfy m-mfy m-mfy m-mfy m-mly m-miy
21605M002 SHANGHAI SHAO 1 -2831733.652 4675665.890 3275369.363 0.002 0.002 0.002
0.0297 2.0114 2.0120 0.0002 0.0002 0.0002
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# 4-3-1 e-GPS A #x TWDI7[2010]:¢ R £ 2 - F R £ - T4

( F#4 2010 & Day 001 - 2012 # Dayl80)
;

Vn Ve Vh
name o Vn o Ve o Vh|days|start_time | end_time
(mm/yr) (mm/yr) (mm/yr)

1 | CAOT | -9.6 | 0.2 17.7 0.4 6.3 0.7 | 829 |2010.001 | 2012.496
2 | CHGO | 31.6 | 0.3 -29.0 | 0.5 10.1 0.6 | 871 |2010.001 | 2012.496
3| CHYI | -148 | 0.2 24.1 0.5 -18.1 0.8 | 824 |2010.001 | 2012.496
41 CISH | -192 | 02 | -31.5 | 0.5 15.0 0.6 | 851 |2010.001 | 2012.496
5| CKSV | -12.1 | 0.2 11.9 0.4 16.2 0.6 | 832 |2010.001 | 2012.496
6| CLAN | -64 | 0.2 21.2 0.5 15.0 0.7 | 850 |2010.001 | 2012.496
7 | DAWU | 2.8 02 | -17.0 | 04 10.7 0.7 | 869 | 2010.001 | 2012.496
8| DOSH | -74 | 0.2 18.2 0.4 13.0 0.6 | 873 |2010.001 | 2012.496
91 FALI | -10.8 | 0.2 | -313 | 04 -1.4 0.8 | 87312010.001 | 2012.496
10| FLNM | 9.2 0.2 -3.0 0.5 8.1 0.7 | 868 | 2010.001 | 2012.496
11| FONB | 158 | 1.6 34 7.2 | -20.0 |12.0|206|2011.851 | 2012.496
12| FUGN | 28,0 | 0.2 | -304 | 04 7.8 0.7 | 851 |2010.001 | 2012.496
13| FUSI 6.3 | 0.2 23.3 0.5 10.5 0.7 | 873|2010.001 | 2012.496
14| GOLI | -11.5 | 0.3 31.7 0.8 9.4 1.3 | 582 |2010.004 | 2011.742
15| GSI10 -8.6 | 0.2 21.9 0.5 34 0.7 | 827 |2010.001 | 2012.496
16| GUFU | 103 | 0.2 -6.4 0.5 2.4 0.7 | 871 |2010.001 | 2012.496
17| HCHM | -8.6 | 0.2 24.6 0.5 8.7 0.8 | 775 |2010.001 | 2012.496
18| HLO1 9.8 | 0.2 24.0 0.5 8.7 0.7 | 864 |2010.001 | 2012.496
19| HUAP | -23.1 | 0.2 217 0.5 6.2 0.8 | 858 |2010.001 | 2012.496
20| JHCI -177 1 0.2 10.8 0.4 11.5 0.6 | 871 |2010.001 | 2012.496
21| JULI 11.8 | 0.2 -1.3 0.4 -2.0 0.7 | 868 | 2010.001 | 2012.496
22| JUNA | -84 | 0.2 22.5 0.5 13.4 0.7 | 874 |2010.001 | 2012.496
23| KAEN 1.3 0.2 -6.3 0.5 22.3 0.7 | 84312010.001 | 2012.496
24| KASH | -334 | 02 | -234 | 0.5 8.1 0.6 | 858 |2010.001 | 2012.496
25{KDNM | -24 | 02 | -198 | 0.5 15.3 0.7 | 859 |2010.001 | 2012.496
26| KYIN | -10.3 | 0.2 24.1 0.5 13.1 0.7 | 857|2010.001 | 2012.496
27| LNDO | -10.6 | 0.2 28.3 0.5 10.3 0.8 | 685 2010.004 | 2012.496
28| LSBO 9.6 | 0.2 21.0 0.5 4.5 0.7 | 866 | 2010.001 | 2012.496
29| MAJA | -11.3 | 02 | -354 | 04 13.3 0.6 | 870 | 2010.001 | 2012.496
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30| PKGM | -87 | 0.2 224 104 ] -114 | 09 |8742010.001 | 2012.496
31| PLIM 02 |02 0.5 0.5 1.7 0.8 | 838 |2010.001 | 2012.496
32| SHIU | -10.0 | 0.2 242 |1 05 9.9 0.7 | 858 | 2010.001 | 2012.496
33| SHMN | -9.7 | 0.2 25.1 0.5 9.2 0.7 1830 |2010.001 | 2012.496
34| SICH | -7.6 | 0.2 109 | 04 9.2 0.7 1863 |2010.001 | 2012.496
35| SIND | -92 | 0.2 264 | 0.5 10.0 0.7 1870 | 2010.001 | 2012.496
36| SINY | -1.0 | 0.2 -1.0 0.5 17.4 0.7 1849 12010.001 | 2012.496
37| SOEN | 17.6 | 0.2 -2.6 0.5 13.8 0.8 | 866 | 2010.001 | 2012.496
38| SUAO | -374 | 0.5 36.8 1.4 4.2 2.3 1530 ]2010.977 | 2012.496
39| TACH | -10.7 | 0.2 23.3 0.5 8.7 0.7 1861 | 2010.001 | 2012.496
40| TAST | -12.8 | 0.2 286 | 05 ] -11.9 | 0.8 | 864 |2010.001 | 2012.496
41| TASO | -11.2 | 0.2 206 | 0.5 12.9 0.8 ]850 |2010.001 | 2012.496
421 TAYN | -82 | 02 | -148 |05 21.8 0.7 |845]2010.031 | 2012.496
43| TCYU | 95 | 0.2 24.1 0.5 10.5 0.7 1862 |2010.001 | 2012.496
441 TIAN | -47 | 0.2 18.6 | 0.6 8.1 0.8 |852(2010.001 | 2012.496
45| TMAM | -1.7 | 02 | -104 | 04 7.3 0.7 ] 862 |2010.001 | 2012.496
46| VRO1 | -10.8 | 0.2 22.3 0.4 9.2 0.7 1865 | 2010.001 | 2012.496
471 VRO2 | -10.7 | 0.2 23.5 0.5 | -269 | 0.7 |868]2010.001 | 2012.496
48] VRO3 | -93 | 0.2 21.7 0.4 4.8 0.7 | 868 | 2010.001 | 2012.496
49 WARO | 69 |02 0.3 0.5 1.7 0.7 864 | 2010.001 | 2012.496
50 WULI | -1.5 | 0.2 17.3 0.5 18.8 0.8 |8422010.001 | 2012.496
51|WULU | -07 |02 | -100 |05 19.3 0.7 |84312010.001 | 2012.496
52| WUST | -10.1 | 0.2 120 | 04 14.4 0.6 | 866 | 2010.001 | 2012.496
53| YILN | -164 | 0.2 33.7 0.5 5.4 0.7 1869 | 2010.001 | 2012.496
54| YMSM | -10.3 | 0.2 262 | 05 11.4 0.7 816 (2010.001 | 2012.496
55/ YUSN | -1.1 | 02| -142 | 0.6 10.5 0.9 | 677 2010.056 | 2012.496
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5-1-1 = Sedc+ 4R 3 g
+ A E A R AR R DR E 4

— ~ Bursa-Wolf -~ % #cii 3% $i£;¢  [Fritzensmeier et al., 1985 »

Rapp,1993]
X X X,
Y |=S-R:|y|+|Y,
Z z Z

4¢SS & R TS R=R,(0)R,(¢)R,(x) > % Cardan *¢ & &L >
XY, Z2)fr(xy,z) & @ e+ LB & 4R (X,,Y,,Z,) % T # Sdce
FEBRPEZ BEHE

= ~ Molodensky-Badekas = % #c i ;¢ [Fritzensmeier et al.,1985 ~

Rapp,1993]

X X, X-X, X, 1 & -g
Y|=|y, |+S'R-jy-y, |[+]|Y, R=]¢, 1 &,
V4 Z Z-7Z_ Z, e, -& 1

XY, 2)fr(x,y,2) 5 & fe+ B & 4% (x,,y,.2,) & (X,,2)
dE k sz F s 3R o 87 Bursa-Wolf #2058 7 e ehE_ L Bk T
LI HBIEE RS BFES LT H e E Sk
2 AL BRAPM DI G -

B2 Sl N 3 MR ek R g R
BAcR % Rk el b H R B RE RRRIR T L
BRE - mbodas g B ECRMEG AL I S R
L PRI REs § R HRPEFRAAEIRE R
ET S R RS R RSt SRR RS Y
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5-1-2 # $dkdol = fped dH AN

+ Sfci i (X #7 Si& 3 > Affine Transformation) & o #&
e ¥ B F R 0 B ke ZRE TS TR FS o
FRFER XhE Y fhant 5|72 p ek FZ Birdlg iy

sl H A qpsl

X = ax+by+c
Y=ax+by+c,

B - FERAHEHT L @ IR AT R
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