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Tab.1 Nodes Design Coordinates and Measuring Coordinates

o WA bR S A
X Y Z x y z

1 0.0 0.0 0.0 108 521.0 96 611.0 101 222.0
5 289.0 0.0 3327.0 108 819.0 99 931.0 101 213.0
6 —114.0 216.5 3327.0 108 379.0 99 937.0 101 438.0
7 —144.0 —216.5 3327.0 108 378.0 99 939.0 100 996. 0
8 444, 0 0.0 5327.0 108 965.0 101 930.0 101 206.0
9 —222.0 333.0 5327.0 108 302.0 101 930.0 101 538.0
10 —222.0 —333.0 5327.0 108 302.0 101 931.0 100 879.0
11 600. 0 0.0 7 327.0 109 126.0 103 938.0 101 202.0
12 —300.0 450.0 7 327.0 108 225.0 103 926.0 101 639.0
13 —300.0 —450.0 7 327.0 108 224.0 103 925.0 100 762.0
14 444.0 0.0 9327.0 108 955.0 105 927.0 101 212.0
15 —222.0 333.0 9 327.0 108 290.0 105 916.0 101 540.0
16 —222.0 —333.0 9 327.0 108 291.0 105 914.0 100 880.0
17 289.0 0.0 11 327.0 108 785.0 107 926.0 101 223.0
18 —114.0 216.5 11 327.0 108 354.0 107 914.0 101 440.0
19 —114.0 —216.5 11 327.0 108 355.0 107 908. 0 100 997.0
23 0.0 0.0 14 625.0 108 473.0 111 215.0 101 228.0

PR ST SR A 1 5 450 2 J50Rs 552 T A2 s e 45 31
Bt AR bR . SR MR B N 2 TR, SR
2 AW AR SO XY L Z J7 ) AL AR AL 2E R AE 6.

F2 HHREKE/mm
Tab. 2 Node Coordinate Differences After

18,19 =i iy X J7 ] 852 22 KA 2 K or
FFAE 10 mm LA 53CHRL2 TS5 RS . 7E 6.
18,19 =S i X J5 1l £ A P 22 1) 2 N 2
8,10, 14 523 3 Ui 50 A1 B B A T X I
FEL AL R 3 204 R AT B A — 2. A DUSIN AT
FORTE R A Bk B BR R ORS EL B oy =

Transformation
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1 —19.5 13.4 —3.0 —18.4 19.2 .9
5 1.4 3.3 —4.4 0.8 7.7 —2.2
6 —7.1 11.2 3.3 —37.8 14.0 5.3
7 —7.0 1.3 51 —6.4 4.5 6.7
8 —0.6 —4.5 —1.9 —1.9 —0.9 —1.5
9 0.3 —6.5 0.6 —1.4 —5.2 0.8
10 1.9 —0.8 1.3 2.1 1.0 1.0
11 11.6 —9.2 9.6 9.2 —6.5 8.2
12 7.6 —23.6 0.9 4.8 —24.0 —0.5
13 8.8 —2.3 —0.5 8.6 —1.9 —2.6
14 2.9 —0.7 —5.3 0.0 0.0 0.0
15 1.7 —6.7 —7.7 —1.5 —8.2 —8.6
16 4.4 —2.0 6.8 3.0 —2.9 —11.4
17 —5.7 8.8 —3.6 —9.2 7.5 1.7
18 —5.1 8.6 —9.9 —38.9 6.0 —8.6
19 —3.0 —2.3 5.5 —35.5 —4.4 —15.2
23 —18.2 11.2 —3.0 —22.7 6.7 —2.6
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A Kind of Direct Search Method Adapted to Solution of 3D
Coordinate Transformation Parameters

ZENG Huai’ en'

HUANG Shengxiang'

(1 School of Geodesy and Geomatics, Wuhan University, 129 Luoyu Road, Wuhan 430079, China)

Abstract: In view of 3D coordinate transformation nonlinear model, in order to adapt direct

search method to solve the transformation parameters, it is necessary to make the model sim-

ple and operand small by way of two step measurements as follows. One is to transform the

7 parameters model to 4 parameters model by eliminating translation 3 parameters; the other

is to replace 3 rotation angles of rotation matrix with antisymmetric matrix 3 independent el-

ements. A kind of direct search method which integrates genetic algorithm and pattern

search method is used to solve the transformation parameters; and it is suitable to rotation of

random angle. The example indicates the algorithm is feasible. Lastly, for some factors

effecting coordinate transformation precision, some conclusions are made by analysis, inclu-

ding the higher coordinate precision of original point of baseline vector model the better coor-

dinate transformation precision and 3-5 common points are fit to solve the parameters.

Key words: 3D coordinate transformation; nonlinear model; antisymmetric matrix; baseline

vector model; direct search method; pattern search method
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