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̂ ITRF2000fo2�e�
2P 1997.0a SHAO e�#	�9 X �Y �Z a�y�'g 1 mm � 2 mm � 2 mm 
=y	�9 VX � VY � VZ a�y�'g 0.4 mm/a � 0.5 mm/a = 0.5 mm/a �*4�# (2005 Wai 285 N
 t = 2 005.780 8) �a SHAO ee�# X(t) � Y (t) � Z(t) !�!q_Æ

X(t) = X(t0) + VX(t − t0) = −2 831 733.538 m

Y (t) = Y (t0) + VY (t − t0) = 4 675 665.941 m

Z(t) = Z(t0) + VZ(t − t0) = 3 275 369.403 m

. (1)
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mS� Day ∆X ∆Y ∆Z L σX σY σZ σL

A040- 284 10.450 6 8.463 2 2.917 1 13.760 5 0.000 5 0.000 7 0.000 6 0.000 4

B000 285 10.451 3 8.464 2 2.911 1 13.762 2 0.001 2 0.001 5 0.001 4 0.007

286 10.450 4 8.464 2 2.917 6 13.761 0 0.000 4 0.000 5 0.000 4 0.000 2dw^� 10.450 5 8.464 1 2.917 1 13.761 0 0.000 2 0.000 7 0.001 0 0.000 3

A040- 284 6.585 5 9.850 6 −7.912 8 14.248 4 0.000 5 0.000 7 0.000 6 0.000 4

C000 285 6.586 0 9.854 6 −7.907 3 14.248 3 0.001 2 0.001 5 0.001 4 0.000 7

286 6.585 3 9.851 3 −7.913 6 14.249 2 0.000 4 0.000 5 0.000 4 0.000 3dw^� 6.585 4 9.851 3 −7.913 0 14.248 8 0.000 1 0.000 7 0.001 0 0.000 3

A040- 284 −982.768 5 −907.252 3 292.605 8 1 369.145 3 0.000 8 0.001 1 0.000 8 0.000 6

SHAO 285 −982.768 8 −907.251 1 292.612 0 1 369.146 1 0.001 2 0.001 5 0.001 4 0.000 7

286 −982.770 8 −907.253 2 292.606 0 1 369.147 6 0.000 4 0.000 6 0.0004 0.000 3dw^� −982.770 2 −907.252 8 292.606 3 1 369.147 0 0.000 7 0.000 5 0.001 0 0.000 7

B000- 284 −3.865 1 1.387 4 −4.995 6 6.466 8 0.000 5 0.000 7 0.000 5 0.000 4

C000 285 −3.865 3 1.387 4 −4.996 1 6.467 4 0.000 4 0.000 5 0.000 3 0.000 2

286 −3.865 2 1.387 1 −4.996 1 6.467 2 0.000 3 0.000 4 0.000 3 0.000 2dw^� −3.865 2 1.387 2 −4.996 0 6.467 2 0.000 0 0.000 1 0.000 1 0.000 1

B000- 284 −993.219 1 −915.715 5 295.522 9 1 382.878 5 0.000 8 0.001 1 0.000 8 0.000 6

SHAO 285 −993.220 2 −915.718 3 295.523 2 1 382.881 1 0.000 4 0.000 6 0.000 4 0.000 3

286 −993.221 3 −915.717 4 295.523 5 1 382.881 4 0.000 4 0.000 5 0.000 3 0.000 3dw^� −993.220 6 −915.717 5 295.523 4 1 382.880 9 0.000 5 0.000 6 0.000 1 0.000 6

C000- 284 −989.354 1 −917.102 9 300.518 5 1 382.103 7 0.000 8 0.001 1 0.000 8 0.000 6

SHAO 285 −989.354 9 −917.105 7 300.519 3 1 382.106 3 0.000 4 0.000 6 0.000 4 0.000 3

286 −989.356 1 −917.104 5 300.519 6 1 382.106 4 0.000 4 0.000 5 0.000 3 0.000 3dw^� −989.355 3 −917.104 8 300.519 4 1382.106 1 0.000 5 0.000 6 0.000 2 0.000 6DJ A040 J��% 40 cm 4WT�aSSp
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IM A040 �7aR�^
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mm< X Y Z mX mY mZ

A040 −2 830 750.768 4 676 573.193 3 275 076.795 0.000 6 0.000 6 0.000 6

B000 −2 830 740.317 4 676 581.658 3 275 073.88 0.000 6 0.000 6 0.000 6

C000 −2 830 744.183 4 676 583.045 3 275 068.884 0.000 6 0.000 6 0.000 6

SHAO −2 831 733.538 4 675 665.941 3 275 369.403 0.000 0 0.000 0 0.000 0(�fo
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Ba^��

m'}m x y

A040 3 441 633.199 500 008.019

B000 3 441 629.758 499 994.696

C000 3 441 623.833 49 9997.284 6 O0a^���a'B}'w#n
m

x y �� }� ��	n mn�z<
3 441 628.3441 499 998.961 9 0.000 5 0.000 4 76.003 8 0.000 6
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mS� e?mUh� �< Uh� ^� H

A040-O 99.615 6 0.808 7 100.424 3 100.420 8

B000-O 99.676 9 0.7428 100.419 7

C000-O 99.826 7 0.591 7 100.418 4P�Cra/�yÆ�
	r�Ca�yWg 3 mm �Æ%a2�%P
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B/(◦ ′ ′′) L/(◦ ′ ′′) H/m X/m Y /m Z/m

31 05 45.940 05N 121 11 11.806 98E 100.420 8 −2 830 744.675 1 4 676 580.618 3 3 275 073.053 6
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kl�yg 4 mm ��� O k	i$f�# X �Y �Z �y�'g 3.80 mm �4.93 mm �5.99 mm 
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49w3%PÆÆ6NqD� SLR e�~JÆ6 IGS e.�49�y!BJ 5 mm 
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Abstract: To merge the new SLR observation-station in Shanghai Astronomical Observatory

into the federal operation of global SLR network, here the high-precision GPS positioning and

accurate reduction to the mark center of the new SLR station using traditional optical-electronic

observation equipments are performed according to the precision requirements of the fiducial

stations in Chinese SLR observation network. A little special sliding centering equipment is set

on the SLR telescope to help find the real center of the vertical wheeling axes, which is based

on the un-movement characteristics of the vertical wheeling axes wherever the telescope wheeling

toward. After the vertical axes is found, the plane center is then determined according to the

vertical distance from the reference point at the sliding centering equipment to the reference

wheeling plane of the telescope. The whole surveying process is accomplished with three steps.

First, set three reference points around the telescope, obtain their three-dimension coordinates

in the ITRF at the observing epoch using three GPS receivers’ observations linking to the IGS

permanent station–SHAO. Second, using two total stations to get the plane coordinates and

geodetic height based on the three ITRF coordinates and the agreement between the geodetic

height difference and the leveling height difference in a small area. Combining the GPS precise

engineering surveying technology and the traditional optical spatial direction intersection, we get

a good result of three-dimension coordinate. The result indicates that the baseline’s accuracy

between the IGS SHAO and the mark center of the new SLR observation station is about 5 mm,

the absolute positioning error related to the geo-center is about 10 mm while taking account into

the accuracy of IGS SHAO in the ITRF.

Key words: astrometry; global positioning system(GPS); satellite laser ranging(SLR); precise

determination


