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Nowadays the world is changing
With the global urbanization…increasing complexity and multifunctional bulding
environment
there is a clear need for proper registration of RRR. In the urban situations where there
are buildings within other buildings, constructions above and
bellow…telecommunications….it is clear that we have overlaping properties which
should be registered in an accurate way. 2D approach is not enough
…
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Talking about 3D data collection different acquisition techniques can be used
but there are challenges such as:…..
Differences in formats …
(DXF, SHP, VRML, X3D, KML, Collada, IFC, CityGML and 3D PDF)
Currently, efficient management of “big data” is widely discussed.
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Except for the challenges with data collection there are also challenges in data
visualisation……..
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LiDAR technology and the very high resolution digital aerial images
are considered recently as reliable source for obtaining precise 3D information.
However, numerous challenges appear while processing, storing, transferring and
visualizing the data obtained from such technologies.
Challenges are also related with efficient management of big data
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Since one of the most important thing for every cadastre is to keep the data up‐to‐date
we decided to think of the following questions:

‐ How to keep the 3D data “Big
data” up‐to‐date ?
‐ How to detect changes?
In order to answer we decided to investigate the opportunities to detect changes in an
automatic way and to analyse the challenges that we face
We focus on usage of photogrammetric data for updating 3D cadastre information
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The study area we investigated is in Roterdam. It is realtively flat terrein with slight
variations in relief

8

Data that we used for the study was provided by Municipality of Rotterdam
For the research we used two epochs of LiDAR data
obtained in 2008 with an average point density of 20‐30 points/m2 for 2008
And the second one obtained in 2010 with an average point density of 30‐40 points/m2
The covarage is 120 sq km
The data was pre‐processed – which includes organization, filtering
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Except from the LiDAR data we used VHR digital images taken with Ultracam camera
with 10 cm resolution
And
Maps which we wanted to use as an additional source os semanthic information
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Changes in urban areas can be due to different reasons …
For keeping up to date information for 3D Cadastres it is important to detect the
structural geometric changes of urban objects such as buildings and it is preferable if
possible to use automatic methods
The methods used for change detection using point clouds are based in searching the
missing points in between the epochs.
For the current study we used already developed from a PhD student algorythm for
change detection using LiDAR data in 2015
After applying the algorythm as an output we obtain a difference map which contains
the geometric indication of an existing change
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The challenging question after obtaining the change detection map is
Are these real changes or due to other reasons
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Dynamic objects like traffic, flags, garden furniture, open doors and windows or change
in the water level
Such objects may cause confusion – they can be detected as changes and experience is
needed to distibguish them from the real changes
In the figure you can see the change detection map after overlaying the data from the 2
epoches
The green color the green points appear after the segmentation
the white indicates that there are no differences
The red color shows the point that ar in epoch 2 but are not in epoch 1
In order to see what are this objects – detected as changes in red color we looked at the
imagery in the open access data
We saw that one of the object is car – dynamic and the real change is the construction
shed
The challenge is to detect the relevant changes
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In many countries there is a fixed obligatory period for cadastral data update such as
1,2,5 years
On the figure you can see detected changes are viewed from different prespectives –
orthogonal and perspective.
The green color represents the areas without changes and the red and blue are the
differences between the two epochs.
The blue are the new buildings
As a sign for expecting change in time we can take the existance of scaffolders and
cranes
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On this slide we visualise the effect of vegetation growth
In blue color are detected points in the 2 epoch that are not in the first one
Such differences disturb the authomatic change detection
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Because they dont represent a real change
Similar result can be expected in the features such as green hedges which usually
coinside with real cadastral boundaries.
They have regular structure and because of vegetation growth will apper as change but
their position in reality is not changed
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Changes in both epochs can be obtained also due to difference in the viewing angle and
obviously there is no change in the building
For a non experienced observer this can be confusing
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On this figure we show the differences between point clouds obtained with LIDAR and
from VHR images via dense mathching technique
And on the third picture you see the original Ultracam image
After the comparison the highlighted changes were not due to real geometric changes
but due to the difference between the acquisition technique
The benefits of using image based point clouds are that the technology is cheaper ,
covered area can be bigger and the acquisition can be done more frequesntly
However the edges of the objects are more rough which definetely affects the change
detection
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On this slide you can see part of the work done from a msc student
Maps are used as a valuable source for semanthic information
After a segmentation based on both maps and ALS data the urban area was divided into
4 land cover classes
On the slide a map based segmentation for multi land cover landscape is shown
The challenging aspect in this example is to correctly assign the ALS data with the map
data as there might be differences between objects in laser scanning data and objects in
the map.
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Applying authomatic change detection based on point cloud data can give a fast
indication where further update will be needed
However full automatization is still challenging
For this reason this topic is interesting and needs further research
For example a combination of other point cloud data obtained from terrestrial laser
scanning technology of acquired from UAVs can be further researched
The usage and combinations of BIM CAD and GIS data can also be investigated as well
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