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Problem:  LVO3 - coordinates show systematic distortions relative to the
more homogeneous LV95 - coordinates.
LVO3 is the actual cadastral surveyreference frame. GPS
measurements referencing to LV95 shouldbe usable.

swisstopo: The Cantons are orderedto triangulate their territories such
that in eachtriangle the transformation LV03 ? LV95 can be
performed with satisfying accuracy. Recommended are defor-
mations less than 100ppm (1cm per 100 m). Starting in 2007,
bothreference frames are at disposal.

swisstopo April 2004:
http:/A cadastre.

projet/idiva5iks_04_02_Beilage_de.pdf
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Adjustments of Helmert-Transformation LVO3 ? LV95
Canton Basel-Stadt

Problem:
; | How to choose the

. ' regions of transformation
A adjustments with | triangles?
i systematic effects,

by visual impression

Semiparametric Regression (Collocagon and Filtering)
it
Helmert transformation | ()= A(t)x with }I s
¥ X = transformationparameters

gtaysteomabrd.

and with least squares solution Xof |=Axx v vI Pv=min

Extension of model | (t) = A(t)x+s (t) +n~_
N ~ noise

. . ~ . .
regularization parameter -nonparametric signal

AN regularizer
\ 1

N 1
a>s'Rs ' Pn =min

Howto describethe signal function S(t )and the regularizer R?
Howto determinetheregularization parameter a ?
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1-Dimensional Simulation Data

1-Dimensional Data: Description of Signal Functions{t)
and Regularizer R
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Dependence of model + signal estimate on a
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Dependence of model + signal estimate on a
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Dependence of model +signal estimate on a Dependence of model + signal estimate on a
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a=20 a =100 Howto choose a ?
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Choosing a by GCV (Generalized Cross Validation)

Helmert Transformations

a is chosen in order to minimize the average predictive squared error start system = éXu éxu target system | = &u éxu
PSE of an additional observation. GCV is an approximate estimate of e e u “que u
m PP éyu eYia Ehitalty
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Signal Description for Coo dinate Transformations Canton Basel-Stadt: Signal estimate in fiducial points
B-Spline basis functions e
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Canton Basel-Stadt: noisein fiducial points
Canton Basel-Stadt
. . i
- signal estimates on [
fiducial points 11 _-
e Arandomly varying 4
: 'l' i noise is a necessary
™| ' ol S + condition for a good interpolated signal
' - fit s(xy)=
v | s ki
- aollx A slly-v)
i
gy aiatn.F o Theinterpolated signal can b eused to detect regions of
similar net distortion.
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Definition:
Floe = Region of similar signal or similar net distortion
(= “Scholle*in German)

Methods for floe identification:

? Inspecting the signal variation, given bythe signal derivative S(Pt) if
the signal is differentiable. Floe boundaries are marked bylarge |SI(t)|

& (xy)u

For the derivative of target coordinate signal functions vector &

G
& (xY)a
we take ‘Agrad 8 (x, y)|2+ |orad &, (x, y)lz.

? Cluster Analysis ( not discussed here)

1-dimensional data: Detection of floes

The peaks of the derivative of signal estimate allows the identification of
floe boundaries. The square of the signal derivative enhances the peaks.
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Canton Basel - Stadt: Derivative of signal estimate.

|1V areregions of
strong signal variation.

fiducial points
—boundary

Region IV was newly
z detected.

? These regions

« arefloe boundaries or
« regions of small trans-
formationtriangles

Canton Basel - Stadt: Triangles for Transformation LV03 ? LV95
with deformation ellipses.

The choice of triangles based on the derivative of the signal estimate
showedto very efficient. The same procedure was appliedto the town
districts with denser sets of fiducial points.
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Canton Basel — Landschaft: Derivative of signal estimate Canton Basel - Landschaft:
- . Derivative of signal estimate as landscape on a map
? fiducial points S !
2 fiducial points
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Discussion

? Semiparametric regression is a valuable tool for detection and
diagnosis of effects with a nonparametric part. Examples of
application:

- Performing the layout of LV03? LV95 transformation triangles
- Actual running project: Modelling the locallydifferent shifts of a
sliding slope

new location = old location + shift + signal + noise

-~

Semiparametric regression is an ill posed method in the sense
that the estimated model and signal are not uniquelydetermined.
The choice of basis functions or method for determining a can be
varied. Emphasis lies more on reproducability of the results than
on objectivity.

? Semiparametric Regression versus Collocation and Filtering :

The signal is afunction and not the realization of a stochastic process.
Thus prediction reduces to simple interpolation.

? Modern nonparametric methods may also be appliedto other problems,
e.g thefit of a parametrised curve to kinematic data
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