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Abstract In the transformation from national reference-ellipsoid-centric coordinate to national geocentric coor-
dinate, the lack of precise geodetic elevation of control points in reference-ellipsoid-centric coordinate makes the
rectangular space coordinates of control points contain error. And this factor has an impact on final conversion accu-
racy. Up to late the 3D space coordinate model based on least squares has not taken into account the influence. In
this paper,we discuss the method of 3D space coordinate transformation based on total least squares, besides, com-
pare the methods of coordinate transformation based on total least squares and least squares used known data. The
result shows that the accuracy of the former is better than the later.
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Tab.1 Coordinates of control points in different coordinate systems

Z84(m)

BSA(O ' ”) L54(O ' ”)

e Xy (m) Yg (m)
1 -2238017.808 9 5 019 830.984 5
2 -2273784.5359 5 008 894.558 7
3 -2247 664.751 1 5 031 800.366 1
4 -2260474.310 5 4 990 568.192 4
5 -2 257 915.408 6 5 009 836.946 8
6 -2299503.933 1 4975 713.897 5

3225 455.661 1
3217 502.755 2
3200 151.339 6
3254 865.915 7
3227 131.957 6
3250 308.653 7

30 34 30.497 42
30 29 30.527 09
30 18 37.570 13
30 53 01.538 36
30 35 33.566 81
30 50 09.041 86

114 01 42.180 86
114 24 54.062 47
114 04 09.542 71
114 22 02.948 58
114 15 37.060 56
114 48 11.399 28
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Tab.2 Solving parameters and the accuracy estimation of LS and TLS

Xo(m) ¥, (m) Zy(m) ou ex(s) &y(s) £4(s) oo (mm)
LS -63.7427 140.828 5 93.9304 -0.000 011 1.062 -1.667 1.103 0. 681 96
TLS -63.7427 140.828 4 93.9304 -0.000 009 1.062 -1.667 1.102 0.462 39
RETS BB A 25 A A, TLS JHEA R R sapiAL A,

IR ZEREAE /N o XU W5 TG B 4% il A S A
PREGEH B A AR TR 22 1Y F /N IR EIA L) G-M
BRETUAR EE , AR A TLS 7 AR TR SR figp -4 2 B
Bhe A B

4 4k

D) 454 LS TLS, 45 id 53 E 20 AR R S it
SO AR AR ()P 48 1) 2 () 48 A AR AR 07 8 o

2) WA TLS 57 AR R dy B0 K 1 4 ol mi A
S0 AR bR A IR M 1R 22 , SR AR AR BT 19 2 40
DAL A2 FEE T LS Tkt 4l R B v, SR Ak o

3) TSR SR SO, 45 o TR IR AR AR R 5

5 HFRAR R 258 A AR AR 2 A S50 B A B, A T

LAl i ) 68 AL R A B8t 2 AN 25 B B S, X i B AE
PUS WF5E TAE ik

1 WO, T 1E AR BR R GEAH B e ) — R AT [0 ]

2585 T F,2001, (1) :1 - 3. (Yao Yibin. A simple

and convenient arithmetic for the transformation of plane co-

ordinate system[ J]. Journal of Geomatics,2001,(1):1 -3)
2 XK OiE— G . SR E AR 50 RS B b



554 1]

V4 5 A 2 22 02 ] 0 A b R 99

BIM . b A P K 2 th e, 1996. (Liu Dajie, Shi
Yiming and Guo Jingjun. Principle and data processing of
GPS[ M]. Shanghai ; Tongji University Press,1996)

it — B BRI st 2 7 00 A [ M) et 0 2 M AL,
2003. (Shi Yiming. Geodesy and control survey[ M]. Bei-
jing: Surveying and Mapping Press, 2003)

Felus Y A and Schaffrin B. Performinng similarity transfor-
mations using the error-in-variables model[ R]. ASPRS 2005
Annual Conference Baltimore , Maryland ,2005.

De Groen P. An introduction to total least squares[ M ]. Niew
Archiefvoor Wiskunde, Vierde serie deel,14,1996.

Van Huffel S and V andeualle J. The total least squares prob-
lem[ J]. Computational Aspects and Analysis, Frontiers in
Applied, Mathematics, SIAM, Philadelphia, 1991, 9. 34 -
35.

Schaffrin B. A note on constrained total least-squares estima-
tion[ J]. Linear A lgebra and Its Applications, 2006, 65
(3):141 - 168.

8

10

11

BRPUR I 222 B 0 - 2 2 R A e 2 B A5 0 o
ZEHEAH [ M. BG: BRI Bk ,2003. (Surveying Ad-
justment Research Group of Wuhan University. Basis of error
theory and measurement adjustment[ M ]. Wuhan; Wuhan U-
niversity Press, 2003 )
Golub H G and Van Loan F C. An analysis ofthe total least
squares problem[ J]. STAM Journal on Numerical Analysis,
1980,17(6) :883 —893.
FEME. FEFEIE [ M. P42 PY AL Tl R H Rk , 2000.
(Cheng Yunpeng. Matrix theory[ M]. Xi’ an: Northwest-
ern Polytechnical University Press, 2000)
ST kR =42 )5 T4 ] L 2R RS R
SRIGHFITIELT ] Rt & 5 3 ks 11272008, (2) - 104
—109. (Xie Mingyu and Yao Yibin. A new method for so-
lution of seven-parameter transformation between 3D and
2D spaces| J]. Journal of Geodesy and Geodynamics,2008 ,
(2):104 -109)



