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Analysis of Topics about Coordinate Transformation from Reference
Ellipsoid Centric Coordinate System to Geocentric Coordinate System

ZHANG Hong — wen ZHANG Ming - 1i ZHANG Ya - feng
( Heilongjiang First Institute of Surveying and Mapping Harbin 150086 China)

Abstract: This paper discussed the coordinate transformation from reference ellipsoid centric coordinate system to geocentric coordi—
nate system using actual data and analyzed the effect factors including error of reference ellipsoid height common reference points ex—
isting at different projection belts and common reference points existing at different height surfaces.
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Tab.1 Geodetic height of common points with
the same gross errors v
N 3
Ax/m Ay/m Ax/m Ay/m o
1234
0.000 0 0.000 0 0.000 0 0.000 0
2 1~3m
Tab.2 Geodetic height of partial common points with 1 ~3 m gross errors
I m 2 m 3m
Ax/m Ay/m Ax/m Ay/m Ax/m Ay/m
1 -0.009 7 0.0179 0.013 1 -0.0255 0.016 6 -0.036 3
2 0.015 8 -0.002 0 -0.018 4 -0.004 9 -0.027 7 -0.005 2
3 -0.015 8 0.006 0 0.021 8 -0.005 8 0.034 3 -0.009 7
4 0.006 2 0.009 2 -0.003 0 -0.002 3 -0.003 0 -0.002 3
3 1~3m 650
Tab.3 Geodetic height with 1 ~3 m gross errors
1 m 2 m 3m
Ax/m Ay/m Ax/m Ay/m Ax/m Ay/m
1 -0.0105 0.044 2 -0.0211 0.084 9 -0.028 5 0.123 6
2 0.034 0 0.019 5 0.067 4 0.037 8 0.097 9 0.053 9
3 -0.0219 0.022 1 -0.044 1 0.040 9 -0.063 2 0.059 7
4 0.018 0 0.0200 0.033 0 0.037 8 0.047 9 0.0555
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Tab.4 Comparison result of the common points belonged
to different projecting Central Meridian
15° 1980 15 30
1980 Ax/m Ay/m Ax/m Ay/m
o
2000 3 1 0.004 8 0.0253 0.009 8 0.050 7
4,
15- 2 -0.004 6 0.007 3 -0.0086 0.0146
0.025 m 30 3 -0.0023  0.024 4 ~0.0053 0.0487

0.05 mo, 4 0.018 2 -0.006 7 0.0362 -0.0133
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2000 Tab.5 Coordinates comparison result of different
elevation compensating projecting surface
2000 500 m /m 1000 m /m
2000 a, e Ax Ay Ax Ay
2000 @ ¢ 1 ~0.0020  0.0000 0.0032  0.000 2
1) 2000 a,
a, = a, + Hn(1 - &sin’B,) / /1 - & (3) 2 0.0000  -0.0006  -0.0011 0.0004
2
) ) 3 0.001 2 -0.000 7 -0.0037 0.000 3
1 € .
dB = (—Aa) sin B cos B (4)
M+ H’” 4 4 -0.0015 -0.001 2 0.001 3 0.002 8
T2 a ( I - ez)
W= /1 -esin’B M:zT‘ 2)
3) 2000 15 0.025 m
Byy =B - dB '
‘—>X2000 Yzmo 3) 1980 500 m
Ly =L - 0
0.002 m; 1 000 m
0.003 7 m
’ 22000
(4)
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