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Table 1 Control points coordinates
Group  Point name Spatial coordinates/ m Photo coordinates/ mm

X Y A x y
1 - 50 50 70 89.2857 - 89.2857
2 50 50 130 - 48.0769 - 48.0769

! 3 - 50 - 50 100 62.5 62.5
4 50 - 50 90 - 69.4444 69.4444
1 - 50 50 99.9 62.5626 - 62.5626
2 50 50 100. 1 - 62.4376 - 62.4376

1 3 - 50 - 50 100 62.5 62.5
4 50 - 50 99. 95 - 62.5213 62.5313

* Suppose: f = 125mm, X;= Y, = Z,= 0, o= ®= K= 0 Mean square error of picture points 0= 3. 01 x 10~ *mm
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Table 2 Unknowns estimated by three methods
Unknowns
Group Method

AX/m AY/m AZ/ m A®/rad A%/ rad AK/rad Af / rad
LS - 6.63E- 4 2.41E- 4 -9.84E-4 - 7.16E-6 - 1.16E- 6 - 9.22E-7 1.55E- 3
I RE - 6.03E- 4 2.78E- 4 - 8.04E-4 - 6.60E- 6 - 1.48E- 6 - 9.39E- 7 1.28E- 3
SVD 9.65E- 9 5.05E-9 2.76E-9 - 1.25E-6 7.41E-7 -9.76E-8 1.17E- 9

LS - 1.03E- 3 7.48E- 4 - 0.237 - 9.37TE- 6 - 4.98E- 6 - 4.53E- 17 0. 296
II RE - 8.26E- 4 6.67TE—- 4 7.95E-5 - 7.74E- 6 - 4.22E- 6 - 4.53E-7 9.18E-5
SVD 1.07E- 8 7.02E- 9 5.06E- 12 - 1.39E-6 9.12E-7 - 4.51E- 7 2.54E- 12

* Suppose: Ridge parameter £ = 0. 008
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APPLICATION OF SINGULAR VALUE DECOMPOSITION
AND GENERALIZED RIDGE ESTIMATION IN SURVEYING

Ye Songlin and Zhu Jianjun
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Central South Unwversity of Technology, Changsha 410083, P. R. China

singular value decomposition( SVD)

generalized ridge estimation( GRE)

ABSTRACT The methods of data processing in surveying were studied with Singular Value Decomposition( SVD) and
Generalized Ridge Estimation( GRE) under the circumstances that the multicollinearity among the columns of the coeffi-
cient matrix makes deviation of estimator too great by least squares adjustment. The theory and their properties of SVD
and GRE were narrated, then a comparison between these two methods in the thoughts, ways, key problems, amount of
work, applicable limits of solving ilFconditioned equation series was made. At last a photogrammetrical example was used
to give the verification for the conclusion reached, and the SVD method solving illconditioned equation series was pointed

out to be easy to handle and effective, therefore SVD method will be of great value to surveying work.

ilF conditioned equation series
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