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Table 1 Coordinates of common points (Unit: m)
AFE sz MR AR BJ54-3.38 ABHR £ CGCS2000-3.38 Ak h5 5
f?% X y X y X y
1 21%%% 951 117%%%229 | 2496%** 820 508***.617 |2496%+* 872 508%**.248
2 14#4%720  QO##* (090 | 2489%+% 549 489%++ 816 | 2480%+* 923 480%+* 182
67 25%%*% 014 117***%,073 | 2500%** 124 508*** 195 | 2500***.202 508*** 907

4.2 2O TEIBAEME

HAR (6) , 1E Excel TAEFR P 2 A MERE G, AR A HoTHs
R A A S R N T RE

3 2 Excel ZL&EEIFNHTHERKER

Table 2 Excel multiple linear regression analysis matrix

Z, Ay B, A Ay A Ay B, B, B; B,
Xni 1 0 ap ) as Ay =by, =b,, -bs, ~by
X2 1 0 ap ax as Ay ~by, ~by, ~bs, —by,
Xun 1 0 ay, ay, as, Ay, _bln _bZn _an _b4n
Yt 0 1 by, by by, by ap sy as; Ay
Y2 0 1 b, by, by, by, ap ay as Ay
Yo 0 1 by, by, by, by, Ay Aoy as, Aay
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Excel TARRNERSIFEAEIG, AEREATINA MG, X y (B A DI, 1ef
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Bl (x,, y,) SEARARE (x, y) , RIAMAREE#GR2ZE (FEMLL3) , HfK
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33 MRS HRERRER

Table 3 Table of coordinate conversion parameters and conversion errors

5if 2 sz<——>BJ54 sz<——>CGCS2000 BJ54<——>CGCS2000
sz—>BJ54 BJ54->sz sz—>CGCS2000 CGCS2000->sz | BJ54->CGCS2000 CGCS2000->BJ54
T Xo 33#%% 9506  2507%** 7361 33%%k% 9506 2507%*%* 7082 2507*** 7361 2507%#%* 7082
Yo 125%%* 5161  515%** 1634 125%%* 5161 515%%% 0691 515%** 1634 515%#*% 0691
X0 2507*%% 7361  33%*** 9506 2507*** 7081 33%k% 9507 2507*#** 7081 2507%#*%* 7362
Va0 515%#*% 1633  125%** 5161 515%** 0691 125%*%* 5161 515%#*% 0691 515%#% 1633
2 0. 206 0. 059 | 0. 879 0. 073 ] ekerkxR33() Q. kRt 67 ()
e P2 -2.71188E-14 2.52032E-14 |-1.728160E-13 1.687527E~-13 —1.44304E-13 1.44308E-13
o P 7.8407E-18 -7.51992E-18|-3.284485E-18 3.324595E-18 -1.09195E-17 1.09196E-17
2 Pa 1.02187E-23 -7.58262E-24 |-1.173228E-22 1.128135E-22 —1.21893E-22 1.21899E-22
q, -0. 454 0. 759 | -0. 489 0. 578 0. 076 —() kAR ()T 6
9 -3.67137E-14 3.80554E-14 |-7.508390E-14 8.382638E-14 -4.33236E-14 4.33126E-14
qs 4.43483E-18 -4.95994E-18 | 6.997177E-19 -4.741382E-19| -4.30034E-18 4.29935E-18
qs 3.04726E-23 -3.12347E-23 |-4.794712E-23 5.776855E-23 -8.69481E-23 8.69318E-23
AtR min(x, y) 0.00000 0.00000 0.00002 0.00001 0.00002 0.00002
T max ( x,y) 0.00137 0.00137 0.00055 0.00054 0.00163 0.00163
R¥E mean(x,y) 0.00044 0.00044 0.00024 0.00024 0.00051 0.00051
.
5 &5iE

H 4TS CGCS2000 f5, TAEH & & T Zi X I s Ak ks . 3° 4l BJ54
ARFR . 3° 7 AR BR CGCS2000 A AR BEFTAH B 4% e, (8 FH Excel T.H. . 3% H I
67 55 GPS A A, RALICEMERIA ik, SKE T 3 BAAR R 2Z 8] B
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Mutual Transformation of Three Plane

Rectangular Coordinate Systems in Shenzhen

—Orthomorphic Transformation Based on Excel Multiple

Regression Analysis

Liu Dahai"? Chen Yonghong’ Zhang Xiao® Zeng Qinggui’

1. Shenzhen Geological Bureau, Shenzhen;

2. Shenzhen Geological Construction Engineering Company, Shenzhen

Abstract: After the CGCS2000 coordinate system is fully used, it is often
necessary to convert Shenzhen independent coordinates, BJ54 coordinates
and CGCS2000 coordinates to each other in engineering. Coordinate

transformation includes indirect method and direct method. Conformal
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transformation is one of the direct methods. It has the advantages of isometric
transformation and can be used in the transformation of Gaussian projection
plane rectangular coordinates of the same sphere and different spheres. In this
paper, 67 second order GPS coincidence points in Shenzhen are selected, and a
simple Excel multiple linear regression method is used to solve the parameters
of orthomorphic transformation. The method is simple and practical, with fast
calculation and high conversion accuracy.

Key words: Shenzhen independent coordinate; CGCS2000 coordinate; BJ54

coordinate; Regression analysis; Excel
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