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SUMMARY

In 2010 the Netherlands’ Cadastre, Land Registdy Mapping Agency (Kadaster) started a
pilot on the use of panoramic photos in the praductprocess of topographical data
(TOP10ONL). The pilot serves two goals: to make thasting production process more
efficient and to increase the actuality of the waphical products of the key registry on
medium and small scale topography (BRT).

The pilot shows the value of panoramic photos lati@n to the current production process of
topographical data. The main advantage is thezagadn of an integrated work process which
can be executed mainly at the office. The neediétdt survey is reduced and the impact on
the IT infrastructure of Kadaster is relatively lowhe main disadvantage of panoramic
photos is the coverage; only photos taken fromipubhds photos are available.

SAMENVATTING

In 2010 is het Kadaster begonnen met een pilot ano@mische foto's te gebruiken in het
productieproces van topografische data (TOP1ONLj).diznt twee doelen: het efficiénter
maken van het productieproces en het verhogen gagctlaliteit van de producten van de
basisregistratie topografie (BRT)

Uit de pilot blijkt het gebruik van deze panoranisdoto’'s van toegevoegde waarde te zijn
op het huidige productieproces. Het grootste vagrdedat er een geintegreerd werkproces
ontstaat dat grotendeels op kantoor uitgevoerdd@den. De noodzaak voor veldverkenning
is afgenomen en de belasting op de IT infrastructaum het Kadaster is relatief klein. Het

grootste nadeel van panoramische foto's is de dgkkileen foto’s genomen vanaf openbare
wegen zijn beschikbaar.
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1. INTRODUCTION

The Netherlands’ Cadastre, Land Registry and Mappigency (Kadaster) has an essential
role in the Dutch Spatial Data Infrastructure ahe $ystem of Dutch key registries. Among
other tasks Kadaster is responsible for the maames of the key registry on medium and
small scale topography, tiBasisregistratie Topografie (BRT).

1.1 Topographical products

The Netherlands has two spatial key registriesdpography. Apart from the BRT the key
registry for large scale topography is currentlydevelopment. This key registry is called
Basisregistratie Grootschalige Topografie (BGT). The production and maintenance of the
BGT is decentralized, with shared responsibilit@snultiple governmental institutions.

The BRT is the Dutch key registry for medium andalirecale topography and is maintained
solely by Kadaster. The Ministry of Infrastructuaed the Environment is client of the BRT
and oversees Kadaster on the financial and legelcés of the BRT. The use of the BRT is
mandatory for all governmental bodies in the Nd#mls and it is widely used in other
sectors like utilities, transportation and defentiee medium to small scale products of the
BRT are used for analysis as well as orientation.

The BRT is in a transitional phase towards a nadéle object oriented database. It consists
of multiple products suitable for different scaéges. The largest scale in the BRT product
range is TOP10NL, with a scale of 1:10,000. Thesctapriented TOP10NL is the base from
which all other BRT products are derived. Theseeofiroducts of the BRT include vector
and raster products. Currently there is no direttage between TOP10ONL and the large
scale topographical key registry (BGT), as theeta#t still under development.
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1.2 Goals

In the program plan for the BRT 2011-2012 strategals are formulated (Kadaster 2011).
These goals are divided into three classes: meétiey) legal obligations, more efficiency
and product improvement. This paper will focus wo {sub)goals. The first goal is to make
the production process of the BRT more efficieim, tosts of maintenance should be reduced
with 25 percent. The second goal is to achievegadri actuality of all BRT. A production
cycle of maximum two years is required. This meéké&sexpectations of both the Ministry of
Infrastructure and the Environment as well as tietamers of the BRT.

2. CURRENT PRODUCTION PROCESS

The TOP10NL database is maintained by updatingeitigting database for changes in the
landscape. This is achieved by integrating exteda#d, field surveying and interpretations of
aerial photos into the existing database. The biilthe production process of TOP10NL is
based on digitizing aerial photos, a common metluayofor the production of medium and

small scale topographical maps (Heywood 2006).

2.1 TOP10NL updating process

TOP1O0NL is updated by a reviewing cycle. The Nd#mets (total land area of 41,528 square
kilometers) is divided into map sheets. An averagap sheets measures 10 by 6.25
kilometers equaling 62.5 square kilometers. Updgatin executed per half map sheet,
comprising 31.25 square kilometers. At any givemmant a geographical continuous area
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consisting of between 70 and 100 half map sheeatsvéen 2187.50 and 3125.00 square
kilometers) is under revision. This is roughly fércent of the total area of the Netherlands.

The main part of the updating process is basedeaal photos. It is executed by comparing
aerial photos with the current TOP10NL data. Theected changes in the landscape are
edited in the database.

2.2 Use of aerial photos

The aerial photos that are used in the updatinggsare produced by a commercial aerial
surveying company. There are two types of aerialtqs1 orthophotos and epipolar photos.
Both types originate from the same base aerial @madg hese base images are taken from an
airplane with a high resolution perpendicular mednphoto camera.

2.2.1 Orthophotos

Orthophotos are aerial photographs taken at agbtrangle. By means of transformations the
source images are adjusted for topographic rdeefs distortion and camera tilt. Multiple
photos are mosaic-ed together into a seamlesshfileforms a continuous surface. The end
result is a geometrically correct orthophotomosaith respect to map scale and projection.
This product has a spatial resolution of 10 cenimse Because the orthophotos are adjusted
for topographic relief it is the ideal base to tmp ground level elements like terrain, water
and roads.

2.2.2 Epipolar photos

Epipolar photos are produced from the same imagetha orthophotos. Instead of using
transformation techniques to make an orthophotoroasa of different images, two adjacent
images with a spatial overlap of 60 percent arel e input. With the use of specialized
hardware and software, depth can be perceived dpperator. This makes epipolar photos
the ideal source for digitizing buildings. Like tbhethophotomosaic, the spatial resolution is
10 centimeters.

2.3 Topographical field surveying

In some situations the use of aerial photos issafficient enough to detect changes in the
landscape. For example the terrain is obscuredd®sstor high structures. In these cases a
view from street level is needed to aoh¢ a more complete erview d the lay-out of the
landscape.

These unclear situations are marked in the datahasey the update process of the half map
sheet and are later examined in the field survgyuding a field computer these locations can
be edited on site. This is a very time consuming #merefore expensive part of the
production process of TOP10NL.
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3. PILOT PANORAMIC PHOTOS

In 2010 Kadaster started a pilot to use panoranhictgs in the production process of
TOP10NL. These images are intended to help interre landscape at the office, thus
reducing the need of field surveying.

3.1 Panoramic photos

The term panoramic photo is used to describe 3@@egepanoramic photos that are taken
from street level, approximately 1.80 meters froraugd level. This panoramic photo is a
single seamless and spherical photographic fileshich can be panned and zoomed in all
directions. Through navigating a clear overviewté landscape can be obtained. The
panoramic photos are geographically referencethesocan be used in a GIS environment.

Figure 2. Example of a panoramic photo: oningen Central Station (Cyclomedia 2012)

The panoramic photos are bought from a commeroiadpany, the same company that also
provides the aerial imagery. They offer panoramiotps covering the whole of the
Netherlands. These panoramic photos are taken frobtic roads and waterways, with a
specialized camera mounted on a boat, a car oicycle that follows linear routes. The
distance between two recordings is five meters.ti#dl public roads in the Netherlands are
covered yearly, resulting in an actuality for edobation of maximum a year. Each year
approximately 25,000,000 recordings are made irNtiinerlands. This results in an average
of 600 recordings per square kilometer. The his&bnmecordings are also stored and can be
used to track changes in the landscape over time.
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Figure 3. Surveying car with photographic equipment (Cyclomedia 2012)
3.2 Application of panoramic photosin the updating process

The review and updating process of TOP10NL is babed on aerial photos. Per map sheet
changes in the landscape are detected on aeritdgphad altered in the database. When a
situation can not be clearly interpreted from teaad view, panoramic photos of that location
are opened in a web browser. Combining an areal wéh a street level view provides a
good method to interpret the landscape and editlihaeges in the TOP10NL database within
an office environment.

3.3 Advantages of panoramic photos

The incorporation of panoramic photos in the praidmcprocess of TOP10NL results in an
integrated work process. Because more of the lapéscan be interpreted at the office
behind the computer, there is less need to exdeldesurveying. This has positive effects on
both the hours spend per half map sheet as wellrasre effective and controlled planning
schedule.

The panoramic photos are produced by an externalptavider that also hosts the database
and the website from where they are viewed. Thramizes the impact on Kadaster's own IT
infrastructure. Also, by reducing the need fordisurveying with the use of field computers
and checkout mechanisms, it lowers the pressutbeoT infrastructure of Kadaster.

3.4 Disadvantages of panoramic photos

Panoramic photos are, just like aerial photos,napteary representation of the landscape.
Although the panoramic photos are acquired fromsténae company that supplies the aerial
photos, the recording dates of those two datasetaat similar. This is a result of different
production processes and according planning. Tfierelince in recording date can become
problematic with changes in the landscape thatroedun between these two recordings. In
these situations the aerial photos are leadin@rpngting the landscape by means of field
surveying is in that respect more correct and ugétie.

The benefit of an external supplier is a disadvgatas well. Kadaster is depending on the
qguality and stability of the provider's IT infrastture. Also the data specifications are
controlled by the supplier. For example only rotus are paved and publicly accessible are
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covered by panoramic photos. Unpaved and (semigigriroads are not covered. This results
in a lack of panoramic photos in areas like foresiisile in forests the use of panoramic
photos is explicitly helpful because of the covgraanopy.

4. CONCLUSIONS

The use of panoramic photos in the production me®ad TOP10NL is of additional value.
Combining these street level images with aerialtghareates an integrated updating process
that can be executed at the office. The need fd fsurveying is reduced. This helps
achieving the two described goals: a more efficgrotuction process and a higher actuality.

4.1 Futuredevelopments

The results of the pilot are very positive and Kadais continuing the use of panoramic
photos.. The shortcomings need to be addressede Hne two main focus points. First, a
stable and controlled IT infrastructure needs to realized. Secondly, the product
specifications need to be more aligned with theuireqnents of Kadaster. For example a
higher coverage rate for unpaved and (semi-)prikeds is welcomed.

The use of panoramic photos in the topographicatiyction process at Kadaster will be
prolonged until 2014. It is regarded as an impdrfaotor to achieve more efficiency in the
production process as well as assuring an actualitgll BRT products of maximum two
years.
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