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Abstract

National Survey and Cadastre|Denmark (KMS) and Danish Centre for Remote Sensing(DCRS) are trying
to stimulate researd in Denmark towards the subject of automatic remote sensingbasedmethods for change
detection and object classi cation. As a kick-start for joint researcr KMS and DCRS preserts a CDROM
with a new data set which is for free to anyone interested in participating in this kind of researd. The
intention of KMS is to facilitate the use of new data sourcesand analysis methods/to ols in the revision
procedure of the top ographic data base TOP10DK.

The data set will include data from an urban area around Copenhagenand a rural area around Vib org.
The data will include aerial photographs, rectied and ortorecti ed, from di®erert yearsin both B/W and
color (IR photographs will becomeavailable from Spring 2000). SAR imagesdelivered from DCRS will also
be included together with elevation models and TOP10DK topographic map data from the two areas.

It is our hope is that researd institutions will initiate collaborative researd with KMS and DCRS in
order to establish a platform for the exchange of knowledge, reusing data material and making di®erert
results comparable through the use of a common data set.
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1 Motiv ation

One of the primary goals for the National Survey
and Cadastre|Denmark (KMS) is to update and
revise the digital topographic database TOP10DK
with a maximum revision cycle of "v e years.

Toful'll the "v eyearrevisiongoalin an econom-
ically realistic way, KMS (and the subcortractors
carrying out large parts of the revision work) need
highly automated tools for for changedetection and
object classi cation.

Sud tools are not yet commercially available|
at least not in a suzcient quality and reliability, so
more researd in the “eld is necessary

In order to stimulate suc researtt KMS, in col-
laboration with the Danish Centre for Remote Sens-
ing (DCRS) now deliversan extensive demodata set
on CD-ROM.

The data setincludesa number of di®eren data
from two di®erent landscape types: a rural area
near Viborg and an urban area near Copenhagen
(cf. "g.1).

It is our hope that we, by delivering such a base-
line dataset, will encouragethe developmert of new
tools and algorithms. We also expect to facilitate
the intercomparison of di®eren algorithms by pro-
viding a commontest data set.

2 TOP10DK

TOP10DK is the Danish national digital topo-
graphic database. It has an equivalent scale of
1:10000and includes vector represetations of land-
scape characteristics, municipal boundaries etc., as
well as a databaseof place names[KMS, 1999.

TOP10DK will readh nationwide coverage
around 2001. Within the next few yearsthe ertire
production of mapsfrom KMS will be basedon the
information stored in TOP10DK.
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Figure 1: The approximate positions of the demo
areas: Demo area 1, Hvorslev, near Viborg, and
Demo area 2, Lyngby, near Copenhagen.

3 The CDR OM

The rst edition of the demo dataset CDROM wiill
cortain the bare basics neededto initiate change
detection studies. This includes, for eac of the two
demo areas:

2 Unrectied aerial photos from two di®ereri
years, scale1:25000(TIFF format)

2 Recti ed orthophoto versionsof the sametwo
photos, scale1:25000(TIFF format)

2 EMISAR radar images(TIFF format)

2 A digital elewation model (ASCII point for-
mat)

2 A setof TOP10DK data (DXF format)

2 A setof TOP10DK data with manual change
detectionsincluded (DXF format)

2 The TOP10DK speci cation (PDF format)

In the spring of 2000, new infra red and colour pho-
tos will becomeavailable for the two areas. This
should greatly facilitate the detection and classi ca-
tion of vegetation signatures.

4 The Lyngby Test Area

The Lyngby test area includes a great variety of
landscape features. Historically it was one of the
‘rst industrial areasin Denmark, where early in-
dustries were powered by water mills driven by the
M¢ llga (\Mill  stream™!). Parts of the areawereroyal

hunting ground, consisting of a complex landscape
combining patchesof open land and forest.

Today, the landscape variability has been en-
riched by extensive infrastructural items, including
railroad, motorways and a large number of munici-
pal roads. It even includes someagricultural areas
and, on a di®eren note, the Tednical University of
Denmark.

5 The Hvorslev Test Area

At a rst glance,the rural Hvorslevtest areais very
simple, comparedto the Lyngby area. But Hvorslev
is actually reasonablyfeature rich, including se\eral
towns, forests, creeks,lakes and a variety of roads.
The predominart feature is, howewer, the agricul-
tural “elds.

The Hvorslevareahas,for many years,beenused
asatest areaby the Danish Institute of Agricultural
Scienceg(in nearby Foulum). This makes Hvorslev
a well described and analyzed area, i.e. a perfect
test area.

6 Synthetic Ap erture Radar

As a supplemert to the traditional aerial photos, the
CDROM cortains a number of Synthetic Aperture
Radar (SAR) images from the EMISAR airborne
sensor(cf. g. 3).

The EMISAR systemis the result of a researt
and dewvelopmert project initiated in 1986 at the
Department of Electromagnetic Systems (EMI) at
the Tednical University of Denmark. At its current
stage, EMISAR is a fully polarimetric and interfer-
ometric SAR, operating at two frequencies:C-band
(5.3 GHz, 5.7 cm wavelength) and L-band (1.25
GHz, 24 cm wavelength).

EMISAR is normally operated from an altitude
of 12500 m on board a Royal Danish Air Force
Gulfstream G3 aircraft. The spatial resolution is
2m£ 2m, the ground range swath is approximately
12000m and the incidence angleis typically in the
range 35° to 60F [Christensenet al., 1999

Due to its all-weather imaging capability, SAR
imagery holds a huge potential for rapid and fre-
quen updating of topographic maps. We hope that
by releasingthis extensive combined dataset, we will
be able to take part in the realization of someof this
potential during the next few years.

7 Digital Elevation Mo del

The Digital Elevation Model (DEM) included on the
CDROM is generatedfrom a hybrid of two existing
data sets:

The major part of the data is basedon corntour
lines digitized from older topographic mapsin scale



Figure 2:
system.

1:25000. Thesecontour lines were originally created
from information gatheredduring an extensive land
survey carried out around 1900.

These legacy contour data have been updated
using selectedvectors from the TOP10DK dataset,
photogrammetrically measuredin a recommended
scaleof 1:10.000.

The fusion of the two datasets is carried out
by generatinga Triangular Irregular Network (TIN)
model supported by all the point obsenations from
the merged data set. The TIN model is, in turn,
usedto generatea regular grid model with a node
length of 25 m. Finally, this model is usedto gener-
ate a new set of contours with a vertical interval of
2.5m.

The absolute accuracy of the generated grid
model is generally in the range 1.0-1.5m RMS. A
few outliers of up to 2.3 meters RMS can be found
in hilly and deweloped areas.

8 Change Statistics

Changestatistics from the manual changedetection
are not available for the 2 test areas. But experience

Digital elevation model, Hvorslev area. Note the river valley, which neatly delineates the Gudera

from another areain the certral Jutland does, how-
ever, indicate that the most time consuming parts
of the changedetection is related to updating road,
building, hedge,and forest information. Changesin
wetlands, lakes and ditches are also relatively time
consuming, while the remaining feature types are
comparatively easyto update manually. Sofrom a
map update point of view, roads, buildings, hedges,
forestsand wetlands arethe mostimportant features
to concerirate on.

Trees(leaves) are most easily detected by using
a combination of nearinfrared and red images,while
wetlands, due to their high conductivity, should be
extremely visible in SAR images. Hence, it is ex-
pected that map update routines will bene't enor-
mously from the use of methods integrating obser-
vations from microwave, IR and visible wavelengths.

9 Conclusion

We have here preseried the rst version of the
KMS/DCRS changedetection CDROM. It is the in-
tention to update the CDROM as new data become
availablelmost notably as new colour and infrared



Figure 3: Extract from an EMISAR scene covering the Lyngby test area.

photos are shot during the spring of 2000.

In addition to the original goal of publishing
these data, i.e. to inspire the developmert of new
methods for changedetection, we alsohope that the
critical eyes of new userswill generate a range of
suggestionsof ways to make things better.
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