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Problems

= The fiducial point network accuracy is generally
inadequate. Most of the FP coord. are still floating

= Current (EDM, GPS) accurate surveys outline the
discrepancies of the existing cadastral maps

Proposal

= Use of the huge field survey data base ...
s to improve the fiducial point network accuracy
s to update the cadastral map
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One last obstacle ...

For the full automatic processing, the vertex-to-
vertex topologic correspondence must be know!

This condition is
network

Every FP is rigorously and uniquely identified at national wide
level by rigid naming rules

for the fiducial point

This condition is
parcel vertices

The surveyor can give to the parcel vertices an arbitrary id. code.
Most of the existing 300.000 digital (r/v) maps have no topology.

for the surveys of the
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Introduction

1987: the Italian Cadastre Authority promoted the
computer based management of the field surveys

1988: every new cadastral field
survey must be referred to at
least 3 fiducial points properly
chosen (= Fiducial Point
Network definition)

2004: the national cadastre archive contains more
than 30.000.000 measurements collected
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The Procrustes Method

A - FP network re-definition by
aggregation and adjustment of
the field surveys

B - Digital map updating by

insertion of the new surveyed
entities (parcels and buildings)

C - Simultaneous adjustment of
FPs and geometric entities

Details: Beinat & Crosilla - ZfV, 5/2003
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The analytical automatic detection
of point correspondences

How identify topologies for:

1 - Comparison

Same shapes, different scales,
arbitrary orientations, no topology

2 - Inclusion

One shape completely included into
a general one, different scales,
arbitrary orientations, no topology
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Comparison problem Comparison solution

e Two or more surveys of & rog L and Y th \or n

q suRvEY A SuRvEY D iven the 2 coordinate matrix X and Y, the aim is to define the
the same cadastral entity ' . ’ permutation matrix P, by which we define an optimal similarity
e Various surveys have transformation that fits X over Y (a.k.a. “labelling problem”).

different vertex names or TN : ‘ N 1

no names a L mi HY—cE(DXP—thTH2
QctPn

e Every survey refers to
. 7 diff 7 Where Q is the rotation matrix, t the translation, h a unitary vector, n
its own different the number of points, and c the global scale factor.

reference system To compute P we implemented and adapted an analytical
method due to Umeyama (1988).

Another direct geometrical solution will be presented at the next
ISPRS meeting in Istanbul (B, C & S; 2004).

e There is no topology,
only the vertex
coordinates are available
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Comparison solution example Comparison solution example

Spectral Decomposition of the Adjacency Matrices A, and A

D, = diag (327,44 ; 157,43 ; 71,35 ; 50,96 ; 26,42 ; 21,45) D, = diag (329,62 ; 157,97 ; 72,06 ; 50,86 ; 27,42 ; 21,29)

Y Coordinates
[ B |

Adjacency matrix A
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Inclusion problem

e The survey is entirely
contained into the
general cadastral map

e Map and survey have
different vertex names

__e Map and survey have ;
their own different But ...

reference systems
what it actually

e There is no topology, consists (without
only the vertex topology)
coordinates are available
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Inclusion solution

1 - The max. element of the
adjacency matrix of X is set
2 - AVsuitable” triangle is

build in X, and seek out in Y

3 - The kernel is expanded
to the rest of the points of X
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Conclusions

A direct method to detect point-to-point correspondences between two
geometric configurations represented by coordinate matrices has been
described.

The solution provided is for the case of comparison (similar shapes),
and for the case of inclusion (one shape completely contained into
another).

As well as for digital
mapping, suitable
applications are also for
CAD/CAM and GIS
automation procedures.
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