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INTRODUCTION

This specification replaces the " Specifications for digital technicad maps’ from May 1993.

Thetechnica development and experienceswith the production and use of digital mapsimply acurrent need to
adapt and extend the specification in severd fidds. At the sametimethereis, however, a strong wish that the
specification isnot changed dl thetime, as each change requires adaptations of systems and the work routines
of users and producers. The previous verson of the specification isfrom 1993 and has thus been functioning
unchanged for Sx years.

The changes am to continue the devel opment towards procuring geographic datawith greater applicability in
the geographic information systems (GIS) of the municipaities.

As regards contents, the following has happened:

$
$

$

A new paragraph on conclusion of agreements has been introduced.

A new paragraph on updating of digital technica maps has been introduced, and at the same time the
origina gppendix on updating has been maintained asindruction materid.

In the paragraph on rights and duties 5.2 has been revised.

Asto the technica contents of the specification the following development has taken place:

$

R

A congderably more detailed object specification with more precise measuring ingtructions has been
prepared. At the sametime, rulesfor upgrading have been describedfor each single object. These object
descriptions can be found in gppendix C.

It has been attempted to incorporate a greater connection between the technical maps and TOP10DK,
but an actuad common specification of objects has not been obtained with this specification.

The demands for a greater geometric connection in data (bases of surface formation, topology and GIS)
have continuoudy been increased.

The geometry type AREA has been introduced.

Double registration has been legalised between areas aswell asbetween the areas Lake and Water Hole
in relation to the lines Hedge, Building and Quay Edge.

The use of splines has been limited. For example, splines must not occur in aress.

In connection with updating, the existing map data must be considered to the greatest possible extent.
As compared to TK93, the following objects have been introduced:

Structure Harbour, Speed control ingtdlations, Road Centre Line Various, Drive Centre Line,
Watercourse Centre B 2.5 m, Watercourse Centre A 2.5 m, Forest Polygon, Town Polygon, Municipa
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Boundary, Radio-TV Mast, Signd Stanchion and Sign Portd.
$ Ascompared to TK93, the following objects have been abolished:
Cloging Line, Lake Point, Pylon, Invisble Road, Signalized Technique and Hydrant.

For historical reasons, the specification is based on the photogrammetric production method, but can also be
used asaguide for other methods. It isunder consderation to supplement with aparagraph on land surveying
|later.

This revison of the specification has been made by aacommittee under the Association of Loca Authority
Technicd Directors. The commission consds of the following persons coming from a broad spectrum of
organizations

Claudio Pannicdli, Charman The Municipdity of Hge- Taastrup,
The Association of Loca Authority Technica Directors,

Hemming Hjort The National Survey and Cadagtre

Jens Juhl Adborg University

Saren Buch Blominfo

Lars Hemming Kampsax Geoplan

Frits Frandsen Grundkort Fyn

Vagn Hyldgard FULS, Natural Gas Company Midt/Nord

Kim Frandsen FULS, Galten Power Station

Per Johansen Jutland/Funen Mapping group, the Municipdity of Kolding
Aimee Ena Petersen | K'S-group, the municipaity of VVordingborg

Birthe Jacobsen Ekko, The Municipdity of Hgje-Taastrup

Sus Finkdmann The municipdities of Copenhagen and Frederiksberg

Chrigtian Bennetzen The Association of County Councils, Ribe County

Vagn W. Laursen Danish Society for Photogrammetry and Surveying, DFSL
Kurt Forbech Toft Scankort, Secretary of the Committee.

The committee is permanent, with the task to perform arunning update of this specification.

The committee should be pleased to receive proposas for improvements. These proposas should be
forwarded to the secretary, Kurt Toft, Scankort and will be presented to the committee members.

Thisspecification can, free of charge, be downloaded from theinternet from: www.scankort.dk asa PFD-file

2" edition February 2000
After a hearing among the members of the committee in January 2000, the standard has been corrected for
misspellings, formulation errors, discrepancies and inconsegquent object descriptions.

These corrections exist both as cancd pages and as a new edition of TK99. Both versons can, like the
previous edition, be drawn free of charge from: www.scankort.dk as PDF files.
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Reading instructions

One of the main objectives of this map specification is to be able to refer to it in connection with contracts
between customer and map producer. In this connection it shall be stressed that the distribution of work
between customer and producer indicated in the specification isthe most common, but that it can of coursebe
changed in the specific agreement.

Chapter 1 contains a description of the photogrammetric mapping method, including the demands on aerid
photography, control point surveying and aerotriangulation. The chapter is of greatest interest for those who
wish to have more detail ed knowledge of the photogrammetric mapping method and itsinfluence on quaity and
€conomy in connection with negotiations on mapping projects.

Chapters2 and 3 definethe accuracy standard of the map database and describe how thisis checked. These
paragraphs are therefore basic knowledge in connection with choice of map type.

In chapter 4 the basic rulesfor regigtration of datafor digital maps are discussed, and the individua TK map
types are defined as regards purpose, accuracy and contents. There exists also a detailed description for
registration of the different object types. This description (Chapter 4.4) isfound in appendix C.

The chapter contains moreover aparagraph about stlandardized additiond outputswhich may be of interest if a
customer has speciad wishes for amap product.

Thischapter must be considered theimportant part of the specification and will in most connectionsbe decisve
in connection with choice of map type and when agreements are concluded between customer and map
producer.

Matters concerning rights and duties in connection with agreements between customer and map producer are
dated in chapter 5. This paragraph may enter asaspecid gppendix in connection with contracting between
two parties.

Chapter 6 isnew with aguidance for entering into contracts between customer and map producer.

Chapter 7is adso new with more specific guidance lines for map updating as most of todays mapping is
updating and upgrading of maps.

Appendix A: Updating of base mapsis, as mentioned before, a guidance only and has as such no binding
effect.

Appendix B: Has definitions of some of the terms used in this specification

Appendix C: Has a detailed description of af dl the objects mentioned in this specification.
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1. PHOTOGRAMMETRIC MAPPING

1.1 Photo flight

1.1.1 Signalization

If naturd control points are not available in sufficient numbers and quality a Signdization of horizontal control
points is organized by the customer.

As basis for the signdization work, the photogrammetric company can forward a map showing the planned
flight lines for photography.

All relevant nationa reference trig points (Gl points) in the area are Sgndized. A suitable number of other
known co-ordinated pointsis sgndized, among these the best points from the trig point register at the KMS
(Nationd Survey and Cadastre).

If it is not possible to obtain a satisfactory coverage in this way, supplementary points are Sgndized and
surveyed to be used as control points.

Furthermore the customer can choose to signdize technica ingalations and cadastral reference points (MV
points), possibly in cooperation with the KMS.

A sgndization manua can be asked for at the photogrammetric companies or the KMS.

1.1.2 Aerial photography
Aerid photography is undertaken by a photogrammetric company.

The photography shdl take place under clear westher conditionsin the period from 15 March to 5 May, or
after agreement.

Photography is not permitted with a sun angle under 30E, unless other agreement.

Flying height, and thus the photo scae, lenstype, film type and filters are decided in cooperation between the
customer and the photogrammetric company. The photo scaleis determined from considerations of accuracy.

The photo flight shal have aforward overlgp of 60% " 5% and aside lap of 20% " 10%.

The photogrammetric company must immediately after the flight develop and contral if the negeatives have a
sdtisfactory qudity, to reved areas with abad photo quality or lacking coverage that needs re- photography.

It is the respongbility of the photogrammetric company that the photographs are suitable for the planned
purpose. If thisis not the case, the customer must be warned of possible loss of accuracy and completeness.
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1.1.3 Contact copies

3 to 8 weeksafter the photo flight the photogrammetric company ddivers 1 set of contact copiessupplied with
photo numbers and a photo index shown on a suitable map, showing photo centres, photo numbers and flight
lines

Bad copies, due to the copying process, can be claimed re-copied free of charge.

1.1.4 Photo identification

The photo identification is made by the customer after agreement with the photogrammetric company.
If nothing eseisagreed, the identification must take place following theidentification specification from KMS,
dated January 1992.

After ending the project, the used contact copies, control point sketches etc are returned to the customer, if
desired.

1.2 Control point survey
The customer provides the needed control points.

The points should be classified as described in "User guide for Denmark’s geographica reference network”
(1988), type 1 for fundamenta networks and type 2 for smaler networks. Other demands must be discussed
for each project.

Control points chosen by the photogrammetric company, perhapsin cooperation with the customer, must be
co-ordinated inthereference system Gl - 34/DNN(GM/GI), being tied to Gl pointsor pointsof agmilar qudity
(type 1). The number, siting and coverage must be sufficient for the needs of the project.

Height control is surveyed in anetwork with redundancy which must betied to at least two bench-marks. Or
surveyed by GPS with a comparable quality.

In case of mapping from small photo scales it can be agreed that no height contral is surveyed, but height
information is taken from the nationd register of benchmarks.

Thesurvey in plane and height must have such extent and quality that errorsin observations, co-ordinates and
heights can be ascertained, and that the required accuracy can be documented.
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1.2.1 Co-ordinates

Producing co-ordinatesfor control pointsisthe responshility of the cusomer. It isthe customer'sresponsbility
that the selected points are surveyed, and that the produced co-ordinates and heights have an accuracy
corresponding to the needs of the project. If it is not possible to fulfil the specified accuracy, the customers
must be made aware of the consequences for the resulting project. It is often possible to find dternative
solutions in cooperation with the photogrammetric company.

1.2.2 Accuracy of thefield survey
The point accuracy is defined asfollows:

SPZ—\,SY‘FSX

Horizontal control points determined by land survey for digitd mapping must have the following accuracy,
assuming a homogeneous reference network:

Photo scae Pane accuracy Height accuracy
Sp Sz
1: 5000 5cm 5cm
1:10 000 10 cm 8cm

Fig 1.1. Accuracy of field survey

If a coordination of new trig points or a network dengfication (renovation) is taking place, where the new
pointsshall have an accuracy better than 5 cm, the control points must have acorrespondingly better accuracy,
that is2to 3 cm.

1.2.3 Co-ordinatelists

After the survey of control points the photogrammetric company receives a copy of the co-ordinate lids,
computations, network sketches and control point sketches for dl control points.
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1.3 Aerotriangulation
The photogrammetric company usudly performs an agrotriangulation before digitizing.
A coordination of other sgnalized points (i.e. utility) can be agreed.

Information on thetriangulation computation is sent to the customer for orientation. The customer can ask for a
full documentation of the triangulation.

1.3.1 Accuracy of the aerotriangulation
Points determined by aerotriangulation will have an accuracy depending on the photo scae.

With reference to the photo scale, the accuracy will be better than or equd to the following vaues:

Photo scde Plane accuracy Height accuracy
Sp Sz
1: 5000 7cm 10cm
1:10 000 14 cm 20 cm
1:20 000 30cm 50 cm
1:25 000 40 cm 60 cm
1:30 000 50 cm 75¢cm

Fig. 1.3 Accuracy after aerotriangulation
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2. ACCURACY OF THE MAP DATABASE

This chapter describes the accuracy the customer can expect when a map is produced following this
specification (TK99).

In the chapter accuracy is defined in 4 groups:

- Geometric accuracy
As geometric accuracy is understood the accuracy on aco-ordinate of the single point inthemap. Thisis
vdid for plane and heights.

- Thematic accuracy
In this specification thematic accuracy is defined as a expression of whether the objects are registered as
the correct object type.

- Logicd accuracy
The logica accuracy is an expression of whether data fulfil the demands to the interna structure.

- Completeness
By completenessis understood the percentage of registered objects compared to the number of objects
seen in the photogrammetric model.

By atotal update of a map the treshold values are used on the total amount of data, asit is assumed that the
existing map fulfils the qudity demand a the time of registration/upgrading.

By update where the changes are pointed out by the customer the saerulesarevaid asfor atota update, only
for the areas pointed out.
2.1 Geometric accuracy

Asgeometric accuracy isunderstood the accuracy on aco-ordinate of thesingle point inthemap. Thisisvdid
for plane and heights.

The accuracy of apoint is defined in chapter 3.1.1.

The geometric accuracy of a database is an important factor for its register of origin and accuracy. The

geometric accuracy must therefore beindicated either asa“reiableregidration”, “ unreliableregistration” or as
an “undefined regidration”.

Reliableregistration

Will for photogrammetricaly well defined points bewithin the accuracies described in thefigure 2.1 depending
on the photo scale. For “not well defined” regigtrationslikeforests, coastlinesand smilar, acongderable higher



Danish TECHNICAL MAPS February 2000 page 13of 148

vaue can be expected. In the accuracy information these objects will gill have a vaue as well defined
registrations.

Unreliable registrations

will appear where the method of registration and the conditions in nature makes it impossible to obtain the
accuracy otherwise possible. This can be the case for ingance under the shadow of trees and buildings.
Unrelidble regidration is given an accuracy 10 times less than otherwise, seefigure 2.1.

Undefined registrations

The termis used when the method of registration does not give a usable co-ordinate, e.g. the elevation when
making a plane digitizing. Undefined regidrations are given an accuracy of 99.00. The devation of an
undefined regigration is given the value —99.00 m.

Theremust be alogic rel ation between the method of registration, thevisibility of the object and thevaue of the
accuracy.

Data can only be exchanged with the accuracy vaues given in the tablesin figure 2.1 and 2.2, plusthe vadue
99.00 for undefined accuracy.

The accuracy of data produced by landsurveying (DSFL method LL) can dso be given the value 5 cm.

2.1.1 Plane accur acy

Theaccuracy of the single objectswill depend on the photo scale, theimage qudity, the accuracy of the control
points, the position of the control pointsin themodds, theform and definition of the objects, and theinstrument
and operator.

The accuracy of alineis defined as the plane distance between the line in the terrain and the database.

With reference to the photo scae the accuracy will be better or equd to the following vaues:

Photo scale Plane accuracy Unrdigble Line accuracy
Sp Sp Siine
1: 5000 10cm 100 cm 20cm
1:10 000 20cm 200 cm 40 cm
1:20 000 70 cm 700 cm 125 cm
1:25 000 85cm 850 cm 150 cm
1:30 000 100 cm 1000 cm 200 cm

Fig. 2.1 Plane accuracy of the map database
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The shown accuracies are only vaid for photogrammetricaly well-defined points like Sgndized

points, drain grating and smilar. For buildings digitized in large scde photos a s p of approximatdy twicethe
Szeis expected. For lesswdl-defined objects like trees, hedges and unsurfaced roads the accuracy can be
congderably less. Labilelineslike coastlines, lakes and land use boundaries can only be related to the time of

exposure.

2.1.2 Accuracy in height

The congderations mentioned under 2.1 for accuracy of objects are also vaid for height determination.
Accuracy of contour linesand Digitd Elevation Models are expressed by the accuracy of points interpolated
from contour lines or DEMs. The accuracy of the deviation in height of alineisonly vaid whenthelinesareto
be included as bresklines or structure lines in a DEM, and thus only for lines usable for this purpose (see
45.5).

Line accuracy in height is the deviation in height between linesin the terrain and in the database.

With reference to the photo scae the accuracy of heights will be better or equd to the following vaues.

Photo scale Accurecy  of | Unrdigble In case of DEM
heights sp Sp S contour, S DEM; Sline
1: 5000 15¢cm 150 cm 25cm
1:10 000 30 cm 300 cm 50 cm
1:20 000 75cm 750 cm 125 cm
1:25 000 85cm 850 cm 140 cm
1:30 000 100 cm 1000 cm 175 cm

Fig. 2.2 Accuracy in height of the map database
Theshown vauesarevaid for wide angle photography (c= 152 mm). For norma angle photography (c =305
mm) the vaues for height accuracy must be doubled.

Contour lines as mentioned above are either digitized directly or generated from a DEM.

2.2 Thematic accuracy
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In this specification thematic accuracy isunderstood as an expression of whether the objects are registered as
the correct object type.
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Thematic accuracy

Network topology:

a) Road, centreline

b) Path, centreline 99%

c) Stream, centreline

d) Coast/Quay/Structure — Habour (boundary to
lake)

All object typesindividudly 97%

Figure 2.3 Thematic accuracy of the map data base

For network, as defined in the table, the demands are tightened up. All object typesin the network must have
an thematic accuracy of 99%. Aaanetwork isunderstood objects with alogic coherencein anetwork within
thegroups a, b, cand d.

2.3 Logical accuracy

Logica accuracy is aterm to express whether data fulfils the following demands to internd structure.

Definition Logica accuracy

Snap See chapter 4 Min 97%

Two or more objects patidly or
Object coincidence completely coincident. Excluded multi | Max 1%
coding

Areas can not cut or cross other area
objects, but can have a common area

Areaoverlap boundary. An area can be placed a 100% | Max 1%
within another areg, eg. a building in a
forest.
Road -, Path -, and stream centrelinesmust

Object overlap be registered ingde the pardlel boundaries| 100 %
of the object, eg. stream centre line insde
stream-cand.

Network topology Full topology within the Single object class. | Min 99%

Origin Ohbjects can have only one origin 100% *

Correct dataltype state- | Se chapter 4 100% **

ment (point/line/area)

Figure 2.4 Logical accuracy of the map data base
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*  Theminimum content isthe DSFL basic exchange format statement (version 970901) and information on
origin of new production, update og upgrade.

** Aress (building/water hole) can however cut following wishesfrom the customer. Also whereareascut the
limit of the mapping area can a 100% not be fulfilled.

2.4 Completeness

By completeness is understood the percentage of registered objects in relation to the objects found in the
photogrammetric models.

The map shall gppear homogeneoudy, and possible missing objects (which are clearly visble in the photos)
must be randomly distributed.

Thereare many thingswhichinfluence the completeness, for example: the photo quality, photo scae, contrasts,
shadow, growth and dendity of the objects.

The content of the map must correspond to the map type required (cf. paragraph 4.3) with possbly
supplementary outputs.

The content of the map must correspond accurately to what you can seein the available photos. Each object
must be vigble in the two successve photos which together create the photogrammetric modd.

The percentage of completeness must as aminimum be like this

BBR = Nationd Building Regiger CPR = Nationa Person Register

Object Completeness
Buildings with a BBR address 100 % *
Other buildings 97 %
Roads in the CPR road register 100 % *
House numbers with a CPR reference 100 % *
Road names with a CPR road reference 100 % *
Wind mills 100 % *
Sgndized utility 95 % *
Other objects, each separately 95 %

Fig 3.1 Completenessof the map
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in relation to the manuscript delivered by the customer, see chapter 6.

The percentage of objects that are only sparsaly represented in the data set or have a very characteritic
physical placement is expected to be 100%.
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3. CHECKING OF MAPS

This chapter describes the control of ordered data. The check can be performed by the municipdlities, by a
consultant of the municipality, or be ordered from the actud or an dternative producer. The responsability for
the qudlity of the dataiis always by the producer.

The make the contral in 3.1 supplementary survey in the fidd is nescessary.

The control in 3.2 and 3.4 ismade by the use of the actual used photographs. In the production running control
of thematic accuracy and completenessis performed. Still afollowing check can be made .

Points are counted by number

Lines are counted by ther totd length. The length of missng objects are measured by
digitizing on amap in 1:5000 to 1:25000.

Network is counted by number of objects from node to node.

Aress are counted by the length of the circumference, buildings by number.

The check 3.3 ismainly made computationd.

3.1 Check of geometric accuracy

By the geometric accuracy is understood the accuracy of co-ordinates of the angle point in the map. Thisis
vdid for plane aswdl as height.

3.1.1 Check of therélative plane accuracy

To provide a satisfactory basis for estimation of the plane accuracy, at least 25 independent distances are
surveyed, evenly distributed over the database to be controlled.

The rdative point accuracy is.

- _ [S(5m- 8)°
S punkt ~ S afstand = n
n number of distances
Sn: distance measured in the fidd
S distance computed from points in the database

Grosserrors (max. 5%) will exist. They are defined as 3 timesthe accuracy of the points. They arenot incdluded
in the accuracy computation.
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The relative point accuracy can adso be checked by surveying 25 well-defined points. The surveying must be
made with a superior accuracy. The computed local co-ordinates are transformed conformaly (only pardld

trandations and rotation) over the co-ordinates of the database. The transformation accuracy will correspond
to the relaive point accuracy.

3.1.2 Check of the absolute plane accuracy

Usudly the relative plane accuracy is close to the absolute plane accuracy (with reference to the Gl points).
A check is often costly to make. Thisis due to the fact that the total accuracy of the control observationsin
relation to the Gl network must be at least three times better than the expected accuracy of the objects
checked.

A check should comprise a least 25 well-defined objects like eg. sgnaized points and detached drain
gratings.

3.1.3 Check of the accuracy of elevations

The eevation accuracy in the database is checked by determining the eevation of a least 25
independent control points which are dso determined in the database.

oS Km K
z- n

n number of control points
Km: eevation determined in thefidd
Kk: €levation from map database.

Elevation accuracy

Gross errors (max. 5%) may exist. They are not included in the accuracy computation.

The levelling has to be carried out with an accuracy of the control points at least three times better than the
expected accuracy of the control points in the map database.

3.1.4 Check of the accuracy of elevations and digital elevation model, DEM

The contour lineaccuracy ischecked in the sameway whether thelinesaredigitized directly or generated from
aDEM.

The contour line accuracy may in practice be expressed through the accuracy of control points, interpolated
linearly between contour lines and bilinearly in an devation modd.
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In every section that isto be controlled at least 25 independent control points, located in at least three profiles
atogether cutting at least 20 contour lines, should be surveyed and the elevation

determined. The eevation of the same points are interpolated between contour lines or in DEM, and the
accuracy is computed like under 3.3.

3.2 Check of thematic accuracy

The thematic accuracy is checked by visua comparison of the map data with the aerid photograph.

In arepresentative rectangular area, holding at least 200 objects of the same type, adl registered objects are
counted. Within the area is dl objects with a wrong code are counted, using the agrid photograph. The

percentage is computed and compared to the limits shown in chapter 2.2.

In networks the number of objects within the network is counted, see table 2.3.

3.3 Check of logical accuracy

The gtructure of the data as prescribed in the specification is controlled by checking that only areas are
registered as areas, object types defined aslines must be registered aslines and phject types defined as points
must be registered as points.

Network object classes. road -, path -, and stream centre lines, coast/quay/structure/harbour is checked for
correct object structure and snap.

3.4 Check of completeness

The map shdl appear homogeneoudy, and possible missing objects (which are clearly visble in the photos)
must be randomly distributed. Errors that are not random must be corrected unconditiondly.

In arepresentative rectangular areaholding at least 200 objects of the same object type dl registered objects
are counted. By using the photograph missing objects in the same areas are counted. The percentage is
computed and compared to the limits shown in chapter 2.5

If it is not possible to find 200 objects of the same type there are two possbilities:

1) Thelength of the missing objects are compared to thetota length of the registered objects. Thisisreevant
for area and network objects with a clearly defined object structure.
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2) Thefollowing sSze of areasis given as a guidance for a check of completeness. The number of missng
objectsis compared to the number of registered objects.
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Photo scae Size of control area
1: 5000 2 kn?
1:10000 6 kn?
1: 20 000 24 kn?
1: 25000 24 kn?

Fig. 3.1 Sizeof control area

If it is not possible to make the control area rectangular because of coastlines or municipality boundaries the
control areaiis defined so thet it physicdly is covering the wanted area.
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4. REGISTRATION

4.1 Basic conditionsfor registration

Co-ordinate system.
The photogrammetric company hasto register, store and ddliver coded three-dimensiond co-ordinatesY, X
and Z for the digitized objects with the specified accuracy.

The co-ordinates should be stated in metre with 2 decimas in System 34 Jutland / DNNGM, System 34
Seeland / DNNGI and System 45 Bornholm / DNNGI, respectively.

If the elevations can not meet the required accuracy in the specified accuracy class, a* dummy spot height” of -
99.00 m hasto beindicated. In case of new mapping with FF or LL “dummy spot heights’ must not occur,
except for texts and area symbols. This requirement is only valid for objects with "reliable”
registration. Other objects can have "dummy spot height”.

Geometry types.
Regidrations are made with the following four types of geometry:

Point  An object without extent defined by 1 set of co-ordinates. Or example mast and manhole.

Line  Anobject with an extent defined by morethan 1 set of co-ordinates, so caled apolygon. Between
theregistered pointsisdrawn aline, either agtraight line, aspling, anarc of acircleor afull circle. For
example landuse boundary and top of adope.

Area  Anobject with an extent defined by morethan 1 set of co-ordinates, dso caled apolygon. Between
the registered pointsis drawn aline, either agtraight line, an arc of acircle or afull circle. An area
must have exact identica co-ordinatesin al three co-ordinates of thefirst and last point in the object.
For example greenhouse and lake.

Text  An object without extent defined by 1 set of co-ordinates. To the co-ordinate is linked a text. For
example road name and house number.

When recording straight lines and curves, the number of registrations must be assmal as possible, at the same
timeobsarving theaccuracy. Tanks, containersand similar round objects should be recorded asarcs of circles
or full cirdes. Anarc of cirdeisfixed by three points on the circle arc, whileafull circleisfixed by four points
on the circumference where the first and last points are identical.

Curves can be registered as splines passing through the registered sets of co-ordinates. A splinemust have at
least 3 setsof co-ordinates. When aspline, following the specification, isnot dlowed inthefina set of deta, the
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datamust be converted to straight lines before delivery. This hasto be done by computing plane co-ordinates
to intermediate points and interpolating their eevation. The interpolated devations are related to the same
accuracy class as the points they ae computed from.
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Origin and accuracy

Information on origin and accuracy hasto belinked to dl registered objects. It must be possible by means of
the accuracy to distinguish between regigrations, where al three co-ordinates meet the specified accuracy in
congderation of the definition of the object (reliable regigtration), and regitrations, where not al co-ordinates
meet the accuracy (unrdligble regidration).

In case of upgrading, the existing data must keep their origin in the following cases:
- when changing the object code

- when converting splinesto straight lines, included new computed points.

- whensngp

- when gtructuring network data (for example snap, intersection, moving)

Priority
Sometimes a line/curve sequence may have more meanings, for example a crash fence can coincide with the
top of aterrain dope. There are two priorities, a primary and a secondary

Primary.
A line has to be be coded in such away that objects in TK1 are more important than objectsin TK2, and
objectsin TK2 are more important than objectsin TK3.

Secondary.
After thispriority alineiscoded after thefollowing order of priority, wherethe generd ruleisthat " soft objects
give way to harder objects’:

Building and ingdlations.
Road, path and track.
Boundaries and topography.
Water.

Slope.

s owdNE

A line can have more meaningsif the distance between two linesislessor equa to the lineaccuracy inthe plane
of the least accurately defined line.

Hedges must for example be coded as HEDGE when coinciding with atraffic lane edge, ashedgeisa TK1
object whiletraffic lane edgeisaTK 2 object ( the primary priority) athough roads have ahigher priority than
hedge in the secundary priority.

4.2 Data gtructure

Snap
Within and between the objectsindicated with an S in an object class, registration hasto be undertaken, where
two or more lines meet - dso cdled "to sngp”.

Asaprincipd rule, thisisdone by connecting end pointswithin theindicated objectsin the object class (objects
marked withan S in the diagram in chapter 4.3) with other end points or lines lying within the specified line
accuracy (versed sine) in the plane. In case of sngp on aline, the common point has to appear in both lines.
Within each object class the object order in the diagram indicates the order of priority, here the lower give
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place to the upper ones.

For snapped pointsin the plane asnap dso hasto be madein the height. If the height differenceislessthan the
specified ccuracy in the height, one of the heightsis kept (3D sngp). If the height difference is larger, the
registered/interpol ated heights are kept (2D snap). Exceptiondly, snaps have to be made between objectsfrom
different object classes. In such cases this will be specified explicitly in the object descriptions.

As afterprocessing of data, the photogrammetric companies may perform sngp computations. Whether snap
caculations are carried out or not, the above-mentioned snap rules for objects marked with an S haveto be
observed. The indicated snap tolerances for snap caculations must not be exceeded, as otherwise thereisa
great risk that the data are distorted. In figure 4.2 a factor is indicated. The sngp tolerance is found by

multiplying thisfactor with the point accuracy in plane and height for the relevant photo scale (see dso chapter
2.1). Where both the plane and height tolerance can be observed, a 3D snap is carried out. Where only the
tolerancein the plane can be observed, a2D snap is performed. If the plane tol erance cannot be observed, no
snaps are carried out.

Lineendsfrom objects mentioned in the horizonta linessnap actively (=move) in relation to the passve objects
in the vertica columns (= do not move).

At firgt a point snap with the calculated snap tolerance as radius is attempted. Next aline snap with the same
radiusis attempted.

The stated snaps are carried out automatically, for which reason unfavourable/mideading sngps may occur.

passve |[Buld | Greenh | Tank |Struct |Quay |[Coast |Lake |Stream | Stream |Hedge |L.use
active W.hole | Cent. . bound
Structure 2 2 2 2
Quay 2 2 2
Coadtline 2 2 2 2
Stream c. line 2 2 2
Stream 2 2 2 2 2 2 2
Hedge 15 |15 15 |15 |2 2 2 2
Landusebound [1.5 |15 15 |15 |2 2 2 2 2 2

Figure4.2 Snap table

Various

As a standardised additiona otput area symbols can be limited by an area or by connected line segments,
which as aminimum are snapped 2D.

Furthermore, the following applies to the data Sructure:

2  Areaobjects must not cross themsalves

2 Areaobjects must not contain splines

2 Areaobjects must only overlap, if they are lying entirely within each other

2 Area objects are exchanged in the DSFL-format as % F. If surfaces of an area boundary are cut in
connection with the ddlivery, the cut surface will be ddivered as %L, and possible area holesin the cut
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surface will be delivered as % L, too
2 Road, pah ad dream centre lines must not coss themsdves in 3D
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2 Road, path and stream centre lines, lake and coastline must only contain straight lines
2 Where other objects cross themsdlves, there must be a common point
2 Point symbols are oriented west-east (%VV=200), unless otherwise agreed.

4.3 Review of objectsfor the three standard map types
Three standard map types- TK1, TK2 and TK3 - are defined, each with their own area of application.
TK1:  Generd technica map (in open country)
TK2:  Technicd base map (in open country)
TK3: Detailed technica base map (in built up aress)
Thedescription of an object will in generd bethe samein the three standard maps. The differenceis expressed
by the number of objects, the accuracy of the registration, and the degree of details. Thiswill be described in

the regigtration guidance in chapter 4.4.

Asthe degree of detailsis depending on the accuracy the following relations are shown:

Map Plane accuracy Line accuracy Elevation When DEM
type Sp in p|a’le accuracy S contoursS DEM
S line S Z S line
TK1 100 cm 200 cm 100 cm 175 cm
TK2 25¢cm 50 cm 35¢cm 60 cm
TK3 10 cm 20cm 15cm 25cm

Onthefollowing pagesisshown areview of which object classesand objects bel ong to the three tandard map
types. Thetype of data- point/line'text - isshown, and the corresponding codein the DSFL-formet. For each
object is aso shown whether sngp must be gpplied (S).

Only objectswith X-marking areincluded in the concerned standard map. Registration of other objectscanbe
agreed on individudly.

Objects written in small letters in italics are not registered photogrammetricaly, but typicaly added on an
editing workstation.
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OBJECT OBJECT MAPTYPE DATA S DSFL
CLASS TK1 TK2 TK3 TYPEN CODE

A

P
Building
11 BUILDING, ROOF X X X Line S %KG4%U1l
1.2 BUILDING, WALL X X X Line S %KG4%U2
1.3 GREENHOUSE X X X Line S %KG4%U31
14 CONTAINER, TANK/SILO X X X Line S %KG4%U56
15 BUILDING, DETAIL Line S %KG4%U4
1.6 BUILDING, DIF.IN HEIGHT X X X Line S %KG4%U481
1.7 BUILDING, DIVISION Line S %KG4%U48
Installation
2.1 STRUCTURE X X X Line S %KG4%U7
2.2 STRUCTURE HARBOUR X X X Line S %KG4%6
2.3 QUAY EDGE X X X Line S %KG4%U61
2.4 VARIOUS INSTALLATIONS X Line %K G4%U75
25 SPORT INSTALLATIONS Line %K G6%U42
2.6 BREAKWATER X Line %K G4%U63
2.7 SVIMMING POOL Line %K G4%U541
2.8 MOORING Point %K G4%U67
Road
31 ROAD, CONSOLIDATED X X Line %K G3%U18
3.2 ROAD, UNCONSOLIDATED X X Line %K G3%U19
3.3 PARKING X X Line %K G3%U24
34 INTERN. ROAD, CONSOL. X X Line %K G3%U26
35 INTERN. ROAD, UNCONSOL. X X Line %K G3%U27
3.6 BICYCLE PATH X Line %K G3%U14
3.7 TRAFFIC ISLAND X Line S %KG3%U17
3.8 TRAFFIC FENCE X Line %K G3%U51
3.9 SPEED CONTROL INSTALLATIONS X Line %K G3%U561
3.10 ROAD, VARIOUS X Line %K G3%U2
3.11 ROAD, CENTRE LINE X X X Line S %KG3%U16
3.12 ROAD VARIOUS, CENTRE LINE Line S %KG3%U169
3.13 DRIVE, CENTRE LINE Line S %KG3%U168
Path
4.1 MAIN PATH X X Line %K G3%U36
4.2 PATH, VARIOUS X Line %K G3%U37
4.3 PATH, CENTRE LINE Line S %KG3%U35
Rail
5.1 RAILWAY TRACK X X X Line S %KG3%U611
5.2 TRACK, VARIOUS X Line S %KG3%U61

5.3 RAILWAY, RAIL Line %K G3%U621
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Water

6.1 COASTLINE X X X Lire %K G5%U61
6.2 LAKE X X X Lire %K G5%U51
6.3 STREAM-CANAL X X X Lire %K G5%U45
6.4 WATER HOLE Lire %K G5%U52
6.5 DITCH X Lire %K G5%U46
6.6 STREAM(B2.5m),CENTRE LINE X X X Lire %K G5%U444
6.7 STREAM(A2.5m),CENTRE LINE X X X Lire %K G5%U445
Boundaries and topography

7.1 HEDGE IN OPEN COUNTRY X X X Lire %K G5%U19
7.2 HEDGE IN TOWN X X X Lire %K G5%U1
7.3 LANDUSE BOUNDARY X X X Lire %K G5%U32
7.4 PLANTATION BOUNDARY X Lire %K G5%U33
7.5 SLOPE, TOP X Lire %K G5%U71
7.6 SLOPE, BOTTOM X Lire %K G5%U72
7.7 DECIDUOUS, SURVEYED X Point %K G8%U511
7.8 CONIFEROUS, SURVEYED X Point %K G8%U521
7.9 DECIDUOUS, SYMBOL X Point %K G8%U512
7.10 CONIFEROUS, SYMBOL X Point %K G8%U522
7.11 FOREST POLYGON Area %K G6%U551
7.12 TOWN POLYGON Area %K G6%U552
Area symbol

8.1 DECIDUOUS FOREST X X X Point %K G6%U11
8.2 CONIFEROUS FOREST X X X Point %K G6%U12
8.3 WETLANDSBOG X X X Point %K G6%U2

8.4 SCRUB/GROWTH X Point %K G6%U13
85 MOOR Point %K G6%U14
8.6 CEMETERY X X X Point %K G6%U41
8.7 GRAVEL PIT/RAW MATERIAL/WASTE Poi %K G6%U34
Technical ingallations

9.1 HIGH-TENSION LINE X X X Lire %K G8%U32
9.2 HIGH-TENSION PYLON FOUNDATION X Area %K G8%U33
9.3 MAST X Point %K G8%U34
94 RADIO, TV MAST X X X Point %K G8%U36
95 SIGNAL STANCHION Point %K T1%U725
9.6 MAST, BASE X Area %K G8%U37
9.7 WINDMILL X X X Point %K G8%U74
9.8 DRAIN GRATING X Point %K G8%U12
99 SEWER MANHOLE X Point %K G8%U11
9.10 STATUE-STONE X Point %K G8%U6
911 INSTALLATION BOX X Point %K G8%U2
9.12 VARIUOS SYMBOL X X Point %K G8%U87
9.13 VARIOUS TECHNICAL INSTALLATION Point %K G8%U8
9.14 MILESTONE Point %K G3%U55
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9.15 TRAFFIC LANE MARKING Line %K G3%US8
9.16 TRAFFIC SIGNBOARD Lire %K T1%U82
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Various

10.1 Municipality number X X X Text %D111

10.2 Road code X X X Text %D112

10.3 Road name X X X Text %D131

10.4 House number X X X Text %D132

105 Building number Text %D115

10.6 Arrow in stream Point %K G5%U451
10.7 Arrow on stairs Point %K G4%U411
10.8 Place name Text %D121

10.9 Trig. point Point %K G1%U2
10.10 Trig. point, text Text %D51012
10.11 Benchmark Point %K G1%U3
10.12 Benchmark, text Text %D510513
10.13 NATURAL CONTROL POINT Point %K G1%U4
10.14 Natural control point, text Text %D51014
10.15 TERRAIN ELEVATION Point %K G7%U21
10.16 Terrain elevation, text Text %D161
10.17 WATER SURFACE ELEVATION Point %K G7%U22
10.18 Water surface, text Text %D162
10.19 SPECIAL ELEVATION Point %K G7%U2
10.20 CONTOUR LINE Line %K G7%U1
10.21 STRUCTURE LINE Line %K G7%U41
10.22 BREAK LINE Line %K G7%U42
10.23 MASK AREA Line %K G7%U51
10.24 UNSURVEYED AREA Line %K G7%U52
10.25 DEM BOUNDARY Line %K G7%U5
10.26 Path name Text %D137
10.27 Text, various Text %D163
10.28 Municipality boundary Line %KA1%U1

4.4 Description of objects

A detailed description of the objects in this sandard is found in appendix: C

45 Digital Elevation Modd (DEM) (standar dized additional output no 3)
A DEM describes the eevation of the terrain within a certain areg, in such away that to an arbitrary Y X co-

ordinate a Z vaue for the terrain height can be derived with a given accuracy. A DEM consgts partly of a
specid software, partly of data. In the following the registration for aDEM is described.

451 Basicdata

To secure a homogeneous coverage of the area a set of datais collected in the following ways
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- grid measurement with grid width after need

- sHected points describing the terrain

- profile measurement

- digitizing of exiging contourline maps

- digitizing of contourlinesin a gereo indrument

Thesebasic datawill geometricaly ether be devation points, pardld lineswith varying Z vaues, or lineswitha
congtant Z values,

45.2 Supplementary registrationsto strengthen the DEM

The basic data are supplemented with top and bottom points, bresklines and structure linesin such away that
therequired accuracy can be obtained in thewhole area. Unsurveyed and mask areas should also be added to
delimit areas where a DEM is not registered, for examplein forests, or where a generation of contour linesis
not dways desired, for example in buildings.

453 Re-useof objectsfrom base map data

If base map data are or will be registered in the area, part of these objects can be used in aDEM asterrain
points, breaklines or Sructurelines. A condition for the use of these objectsisthat they areregistered at terrain
height, and that the verticd distance from a registered line and the terrain does not exceed the standard
deviation of the DEM. The objectsthat will normdly fulfil this condition arelisted under point4.5.5. Buildings
and lakes can always be used as mask aress.

Base map data not registered for a DEM can usudly not be used, as the verticd difference in height will not
fulfil the required accuracy.
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45.4  Special conditionsrelated to data collection

Regigration of datafor aDEM demands specid care which is usualy not needed for base map data.

a

Two crossing vectors, both forming part of aDEM, must have a common point in the crossing, i.e. Y, X
and Z must beidentical.

At crossings out of level agpecid regigtration must take care of the difference in height. Thisis made by
registering an unsurveyed area. The unsurveyed areamust be madein such away thet the areaisassmdl

aspossible.

Wherethe Z valueis not to be used, a specid vaue (dummy) for Z isagreed on. Thisisexchanged witha
%H9 in the DSFL format.

45.5. Review of objectsused in a DEM

Specid DEM objects:

Terrain devation Breskline

Specid devation Mask area
Contourline Unsurveyed area
Structure line DEM boundary

From base map datathe following objects can be used in case they are registered with referencetoaDEM (se
section 4.5.4):

As break or sructure lines;

Road consolidated Peth centre line

Road unconsolidated Railway track

Interna road, consol. Hedge in open country

Interna road, unconsol. Landuse boundary (except against forest)
Bicycle path Lake

Trefficidand Coadlline

Parking area Water hole

Road, various (Ditch)

Road, centreline (Stream/cand)

Main path Slope, top

Peth, various Slope, bottom



Danish TECHNICAL MAPS February 2000 page 360f 148

Asteran points.

Dran graings
(Sewer manholes)

As boundaries for unsurveyed aress.

Coadline
Lake
Water hole

Quay edge
As mask boundaries:

Building, roof
Building, wdl
Container/tank/silo
Greenhouse

(Objectsin brackets must be used carefully)

4.6 Description of standardized additional output

Besides the standardized content of the three standard map typesit is possible to make an agreement on the
following standardized additiona output:

1 Regidration of sgndized utility ingdlations.

2. Regidration of type of fence (hoarding, wal, hedge, stone fence and wire fence).

3. Regigtration of datafor a DEM (see chapter 4.5).

4. Snap (co-ordinate generation and/or merging) following agreement between other object groupsthan

sandardized. Individua agreements specifies.

- Which objects must be snapped.

- Priority of objects - which are snapped on which.

- Mug the elevation be established by 2D or 3D snap.
- Snap tolerances for each combination of objects.

Thisindividud output isusudly produced through computations, with no interactive possibility. Some
inconveniences will occur.

5. Orientation of agreed symbols.

6. Double coding of agreed objects
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11.

12.

13.

15

16

Estimated regdration of invisble road centre lines.

Regiration of building divison lines. See chapter 4.4, point 1.7.

3D building moddling. The purposeisto regiger adigitd modd of buildings. A sufficient number of
linesand closed polygons areregistered in such away thet adigital mode in 3 dimensonsof buildings
can be created. It is important to agree in details on how verticd lines must be generated or
registered, how many architectonic details should be digitized and how snap is defined.

Editing after field revison made by the customer or the photogrammetric company after agreement.
All texts attached by the customer.

Editing the bordering exiding data. This must be agreed on individudly under consderation of
accuracy and age of the data.

Elevation control pointstaken from atopographicd mapin 1:25 000 (Nationa Survey and Cadastre).
Specification of road centre lines:

Road, centre line 0-3 m %K G3%U161

Road, centreline 3—4.5m %K G3%U162
Road, centreline 4.5—-6m %K G3%U163
Road, centreline 6 —-7.5m %K G3%U164
Road, centreline 7.5— m %K G3%U165
Road, centreline 7.5-9m %K G3%U166
Road, centreline 9 — m %K G3%U167

Drive, centreline %K G3%U168
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4. RIGHTSAND DUTIES

This paragraph dealswith thegenerd agreement conditions concerning rights, duties, etc. between the cusomer
and the supplier and isvalid unless a separate agreement is made. The quality assurance procedures must be
organized in such away that the demands of this specification are met.

5.1 Generally

The foundation of the agreement is ABR-89 with later supplements (generd regulationsfor technica advising
and assstance), and these regulations will be vaid for the agreement if nothing else has been sated in the
present supplement.

5.2 Rights

The customer hasthe solerightsto the digital data (the database)delivered by the photogrammetric company,
and graphical and digita products derived by the customer on the basis of the database.

The photogrammetric company has the solerightsto the agrid photographs taken by the company, following
law no 194 of 11.0397 onrights.

The photogrammetric company has monopoly of photogrammetric utilization of aeriad photos taken by the
compary.

The customer can fredy — within own business areas — use the for the purpose produced contact copiesin
connection with establishing and updating of technical maps and key maps of every sort. Thisgivesaright to
free digtribution of these, with or without payment.

Agreaments can have rules for negotiations on extension of the customersright of use.

The photogrammetric company has, because of the rightsto the agrid photos, aduty to store and register the
photos in an archive. The origind film must in principle not be destroyed, but must be stored out of

consderation for the customer and for public interest in generd.

Material eaborated for the solution of the project belongs to the customer, but is normaly kept by the
photogrammetric company. Such materia may be photo identification, control point calculations, control point
sketches, key maps, aerotriangulation calculations, etc.

Thematerial placed at disposa by the customer for solution of the project must not be handed on or reused by
the photogrammetric company without the consent of the customer.

5.3 Ddlivery

The photogrammetric company must be ableto carry out amapping project comprising up to 100 hawithin 12
weeks. It is, however, acondition that the customer ddliversthe control points necessary for thetask not later
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than 8 weeks before the delivery date of the mapping project.

When the projects are larger, one week is added for each additional 75 ha. Possible errorg/deficienciesinthe
control point materid must be communicated to the customer not later than twoweeks before delivery so that
the project is not unnecessarily delayed.

The photogrammetric company must be ableto ddliver contact copies, digpositives, extractsfrom the database
efc. at the current price to the customer within three weeks from the time of order.

Basaed on the wishes of ddlivery of the customer the photogrammetric company elaborates a schedule
comprising signdizing, control point survey, customers ddivery of information on house numbers and road
names, digitizing and ddivery of grgphic and digital products. The customer can request amonthly statement
report.

Before delivery of digita data the photogrammetric company must forward a control plot for the customer's
acknowledgement. This plot must bein asuitable scale, must be carried out with at least four colours, contain
various line fonts, and a list of symbols must be enclosed enabling the customer to assess data structure,
contents and extent.

Data for the whole ddivery/partid delivery are to be ddivered assembled, unless something else has been
agreed with the customer. The dataiis delivered at a specified medium.

At ddivery followsalist containing:

- Timefor production of thefile

- Map standard (1, 2 or 3) and edition

- Eventud difference from the agreement
- Other materid referring to the standard

5.4 Storage

The photogrammetric company is under an obligation to store the observations of the project on an edp
medium o thet it is possible immediately to carry out possible recaculations.

Data and materia must be kept by the photogrammetric company for at least 5 years after ddivery of the
project. After the 5 years the company hasto inform the customer in writing thet the storage duty has expired
and that an agreement has to be made on possible further storage against payment.

The photogrammetric company has to keep a back-up copy of al datain the 5 years after ddivery of the
project in such away that the possibility of lossis negligible.

In the Storage period the photogrammetric company hasto carry an insurance comprising fire, burst pipesand
tanks, wanton destruction of property, €tc.

Dataand materia kept by the photogrammetric company must be marked with the name of the customer and
belongs to the customer in case of bankruptcy, cf.' 80 in the Law of Bankruptcy.
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5.5 Delayed delivery and breach of contract

If an agreement on latest time of ddlivery for apartid delivery isnot observed, the customer can impose fines
on the photogrammetric company. In that case the fines are fixed to 1.0% of the contract sum of the partid
delivery for each started week of delay.

By patid ddivery is understood a part of a mapping project for which a separate delivery term has been
agreed. Non-connected mapping areas are awaysto be considered asindependent partia ddiveriesevenif the
same term of delivery has been agreed for the whole mapping project.

If the time of ddivery is exceeded with more than 12 weeks, gpart from force mgeure, the customer can

denouncethe agreement inwriting. Hereafter the photogrammetric company cannot advancefinandd damsfor
outputs which are executed but not delivered at the time of denunciation. The photogrammetric company has
moreover log its utilization right according to point 5.2 for the photographs that cover the missing ddivery
aress. The utilization right thus passes to the customer, and the photogrammetric company is under an

obligationto deliver dl the necessary materia to the customer so that he can let thework carry onwith another
photogrammetric company.

The photogrammetric company can dso loose its utilization right according to point 5.2, if the company
demands more than the current pricesfor other outputs, or if the company grossly disregard the tipul ations of
the agreement.

In case of other sorts of non-fulfilment of the agreement the photogrammetric company isresponsblefor errors
and negligences after the rulesin ABR-89, point 6.2.

5.6 Responsibility

The photogrammetric company hasaduty to inform the customer inwriting if thetechnical pecificationscannat
be observed and to indicate the cause and possible consequences. The customer hasthen to communicate the
further progress of the casein writing.

The customer hasimmediately to report errors and deficienciesto the photogrammetric company whowill then,
as soon as possible and without unnecessary delay and in view of current projects, correct these things free of
charge.

Serious errors and deficiencies may imply that the ddlivery is consdered as delayed, cf. point 5.5.
Thelighility to pay damages of the photogrammetric company islimited to the maximum per year inforce at the
time in question of the below- mentioned index-linked insurance.

5.7 Insurance

The photogrammetric company isunder an obligation to take out and keep apubliclighility insurancefor which
it gpplies that the maximum amount for the time being totals minimum 1,500,000.- DKK ayear concerning
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damage to property.
The insurance has to be index-linked and be in force in the 5-year period of responsibility.
The insurance has to be taken out in an acknowledged insurance company with representation in Denmark.

The customer may request acopy of theinsurance policy, and the company hasto substantiate on request that
the policy iskept in force. Denunciation of the insurance within the guarantee period hasto be acknowledged
by the customer.

5.8 Disputes

It must be endeavoured to settle dl discrepancies and disputes originating from the present agreement or ese
from the agreements and the cooperation which are concluded or started between the partiesin connection
with the assistance out of court.

If thisis not possble, ABR-89, point 9.01 isin force.

Thisdoes, however, not apply if adispute arises at the civil courts between athird party and one of theparties
of this agreement. The court competent in such case will dso be competent to try a dispute between the
consultant and the customer which has arisen in that connection.

The parties can, however, agree that disputes on fees shdl in the first ingtance be tried by the committee
mentioned in ABR-89, point 9.03. If this committee is made competent, it must be possible for both the
customer and the consultant to refer the decision of the committee to the court of arbitration mentioned in
ABR-89, point 9.01.
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6. DIRECTIONS FOR CONCLUSION OF CONTRACTS.

Theam of this chapter is to describe some of the matters which must be considered, when an agreement on the
production of amap according to thisstandard is concluded. Theideaisthat thischapter shall be adraft for matters
which should be agreed between the requisitioner and the producer. Generdly, it isimportant thet thereisadialogue
between the partiesto ensure accordance between wishes and product. | ngenerd, changesinthe agreement should
be announced mutudly - as quickly as possible.

6.1 General use of atechnical map.

The digitd technicd maps were in principle developed as background for regidtration of technique in the
municipdities. It was mainly a matter of regigtration of various utility networks. The development has since then
implied that the maps are used for many other tasks in the municipdities, including GIS, which requires more and
something different of the technica maps than the fulfilment of accuracy demands.

As user one can expect amap product meeting the specifications and sandards valid at the time of production. In
chapter 2 it can be seen which accuracies etc. are valid with TK98.

Photo scae Plane accuracy Line accuracy Standard
1: 5.000 10cm 20cm TK3
1:10.000 20cm 40cm TK2
1:20.000 70cm 125cm TK1
1:25.000 85cm 150 cm TK1

Fig. 6.1 Recommended standard

Asrequisitioner and user of the map it is necessary to realise for which purpose the technica maps are to be used
and whether this is possible. Most technical maps are today produced from aerial photography, and thereisa
difference in flying height according to the chosen map standard. The difference in flying height also causes a
difference in the number of objects and details which can reasonably be expected seen and transferred to the map.
When using thetechnical map, it isup to the user to assesswhether the map isthe best conceivable basisfor agiven
task, or whether another type of map hasto be chosen. From figure 6.1 it appearswhich scaleisrecommended for
the single map types. When obsarving these guiddines, the user will obtain the best result in the daily use.

The technica map is recommended in connection with the regigtration of utility networks and other techniques,
construction of roads and connected tasks.

In addition, the digital technical map is suitablein connection with GIS, because the addresses of the municipaities
are part of the map.

Therequistioner and the user will obtain the greatest advantage when using thedigital technical map by following the
directionsin the TK99 specification
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6.2 Conclusion of agreements.

PARTIES

Parties concluding a contract: Requisitioner and producer (possibly naming
of sub-contractor)

Contact persons: Pointing out of contact person for both
requisitioner and producer

Directions:

The contract parties are defined. It is agreed in writing which contact persons are responsible for
the task in the single organisations. The pointing out of contact persons is to ensure an improved
communication between requisitioner and producer.

TASK DESCRIPTION
The task must be described unambiguously in the following fields:

- The geographic extent of the task
- Status for materials delivered to the producer from the requisitioner
- Map type/photo scale
- Additional output
- Basis for solution of the task, including the updating state of the map
- Has a photo flight to be carried out, and how is the photographing to be made?
- Control point urvey/signalizing
- Signalizing of technique, if any
- Survey of control points
- Is the task an updating, upgrading, remapping or other?
- Is the task to be performed after selection, administratively, thematically or other?
- Photo scale/film type
- Working plan/schedule
- What does the requisitioner expect from the product:
- a total updating of all objects or
- only selected objects or
- other
- Is the map to be used for GIS?
- Are there special conditions to consider?
- Is a special control of the product to be carried out?
- Other special agreements
- etc.
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Directions:

It is important to agree on the nature and extent of the task, whether it is a question of remapping,
updating, DEM or other, whether a possible updating is administrative, selected or total. Does an
upgrading from a previous map standard without correct heights for example contain a correction
of these heights, or is it a question of an additional service, which has to be agreed on before the
work is initiated?

It must be agreed, how and when the photography has to take place. If there is signalized
technique, it should be agreed which signalizing has to take place and how. Photo scale and film
type should be chosen on the basis of required accuracy and economy. Besides, there may be
special conditions around control points - has the requisitioner signalized these, is an
aerotriangulation necessary, and are there points which must be part of this aerotriangulation to
obtain a greater accuracy, etc.?

Moreover, it should be agreed whether there are special conditions to consider. Are there for
example conditions in the existing map, which are essential to the updating, or are there special
conditions like materials on hedges, are the texts to be written with large or small letters, are the
texts to be placed in the road or next to it, is the technique to be oriented, etc.? If the requisitioner
wishes a control plot or a plot delivered with the digital delivery, scale and other special wishes
should be agreed on.

In connection with the preparation of manuscripts it should be agreed how these are to be
performed.

If an additional control of the product is required, this must be agreed in advance.

Generally, it isimportant to agree on all additional output and possible deviations from the standard
already when the agreement is made. If a precise and detailed agreement is made from the
beginning of a task, it is easier for the producer to arrange the production precisely, and at the
same time it is clear to the requisitioner, which expectations he may have to the final product.

TIME LIMITS

Conclusion of contracts:
Specification of time limits for:

- signalizing

- delivery of contact prints

- supplies from the requisitioner

- supply from the producer

- the response time of the requisitioner as regards serious errors in connection
with the delivery

Directions:

A clear schedule for the task must be prepared. This schedule must contain the time of contracting,
signalizing, delivery of contact prints, supplies from requisitioner and producer, respectively, etc.
This may also include the time period within which the requisitioner has to react on serious errors.
The latter can secure that the requisitioner controls received data within a reasonable time limit so
that possible errors and deficiencies can be complained of as quickly as possible.
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ECONOMY

Price:

Prices to be agreed:

- price of agreed work, including specified prices for the single parts of the delivery

- price per hour for time consumption of producer beyond agreement

- price of standardised additional services, including price in connection with additional work
- economy and indexation

Directions:

The price of the piece of work in question forms part of the contract agreement. However, in
addition to that it is important already when making the agreement to lay down what has to happen,
if the supply does not take place or is delayed.

DELIVERY

Contents of delivery:

Mutual deliveries are agreed in advance:
- times

- medium of deliv ery

- format of delivery

- plots

- manuscripts

- cutting

- systems information

- used codes, origin, etc.

Directions:

Finally, it is good, if the conditions around deliveries are agreed. It is both a question of supplies
from the requisitioner to the producer and vice versa. Conditions like medium of delivery, format,
plots, cutting, etc. Possible changes are communicated mutually.
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7. UPDATING OF DIGITAL TECHNICAL MAPS.

7.1 Introduction

In the previous map sandard the paragraph on map updating was only of aguiding nature. As Denmark isat present
being 100% mapped with digitd,, technical maps, the mapping tasks now increasingly tend towards maintenanceand
upgrading of existing map series. Therefore there is an increasing demand for more specific guiddines for the
concept map updating so that firm limits can be laid down as to what the requisitioner can demand, and what the
producer has to observe.

There has dso been awish for akind of memo or standard draft for usein connection with conclusion of updating
agreements. The following definitions, technica requirements, procedure for concluson of contracts, etc. are an
attempt to concretize the expectations from the performance of the task of the requisitioner and the producer.

7.2 Definitions

Map updating meansarevison of one or more objectswithin agiven locality in thedigital map series. Inthe
updating, the current changes are incorporated in the map standard ("gas’, T or TK), which isthe basis of the
updating. This means updating with the same object definition, accuracy, etc. asthe existing map data. Thus,
the updating comprises no upgrading to the newest map standard!

A map updating also comprises preparation of socalled consequentia corrections of the remaining objects of
the map. Updating of anew building activity will, for example, typicaly compriseregigration of anew building
and new hedges/land use boundaries/road conditions around the building, deletion of existing hedges/land use
boundaries/building as well as subsequent editing of new and old map information in the boundary area.

In connection with the map updating, digtinction is often made between a selected updating and a systematic
updating.

When making a selected updating, updatings are only carried out within the locdities "sdected” by the
requisitioner. The selected locdlities are often referred to as specific "events'.

An event isdefined as"ajoint/adjoining locality within which new regigtrations of one or more objects areto
be made and/or exigting map information isto be ddeted”. An event may for example bethe regigtration of an
extenson, a new building and/or carport, an adjoining built-up area consisting of ten detached buildings, a
roundabout, a"bus bay", aroad transference, etc.

The concept adminigtrative updating belongs under selected updating which means collection of geographic
data on changes, which are established and registered in the technical maps in connection with an ordinary
adminigration, typicaly in connection with the building and construction adminidration of the municipdities.
Adminigrative updating therefore primarily comprises the building and road objects.

In connection with systematic updating, a systematic, tota updating of one or more object codes within a
specific geographic areais made. A total updating is "the extremity” for a sysematic updating, where the
whole map database of the requisitioner is updated for all objects on the map. For the objects undergoing a
systemnatic updating, the demands on the updating will in principle correspond to anew production as regards
accuracy, completeness, etc.
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7.3 Technical demands on the map updating

On the basis of the above-mentioned superior definitions of the concept map updatings, some moretechnical
demands on the map updating will be described in this paragraph, which in rdationto the TK99 standard are
considered asobligatory, in case no specific deviations have been agreed between requisitioner and producer.

Asto accuracy, completeness, etc. amap updating must comply with the demandsin relationto the standard of
the existing map. Asregards completenessit is, however, ademand that al the selected events (Sngle events
which are unambiguoudy indicated on lists’key maps) are registered 100%.

In connection with the updating, sngle, obvious errors and deficiencies in the existing map database are
registered again as regards the relevant objects comprised by the updating. In connection with a selected
updating, errorsand deficiencies of course only haveto be corrected within the specific locality, while obvious
errors and deficiencies must be corrected in the entire updating in connection with a systematic updeating.
Generd errorsand deficiencies (for examplelack of al drain gratingsin agiven neighbourhood) do not haveto
be registered again.

Also single, conspicuous objects which do not exceed the required registration accuracy (both in plane and
height) are updated. Generd accuracy errors (for example owing to absolute displacementsin the reference
system) are not to be corrected.

Furthermore, conspicuous code erors in the updating objects should be corrected. It is, however, not
necessary to correct genera code errors (if for example lakes generdly are coded as coastline).

Wherethe supplier observes essentid, genera errors and deficienciesin connection with an updating, which the
supplier isnot bound to correct, the requisitioner should beinformed of the extent and potentia possibilitiesand
price for correction.

In connection with the updating, the geometry in the existing map data should be considered as much as
possble. Especidly within the building objectsit isimportant to maintain the geometry of the unchanged points.
If, for example, a carport/outhouse or similar is erected up againgt a detached house, the sides of the house,
which are not affected, must not be registered again. When more buildings (for example adetached house and
acarport) are changed to oneares, cf. the object description 1.1 BUILDING ROOF, thishasto take place by
reusing the existing co-ordinates. By these methods the demand for rectangularity probably cannot be met. The
reuse comprisesonly the' Y and X co-ordinates, if the position of the point falswithin the accuracy tolerance
for the task in question.

The more "soft objects’ (for example hedge and land use boundaries), which of course change from year to
year, do not haveto be registered again, unlessthereis no doubt that changes have actudly taken place. Only
objects, which quite visbly have been removed or changed, are to be deleted.

Objects, which have been registered again or changed, must be provided with a reference to a new,
independent class of origin and accuracy, cf. the DSFL Format. The minimum contents correspond to the
description in the Basis Edition of the DSFL Format, verson 970601. Exigting informeation of origin from
"untouched" map datais carried on by delivering them to the requistioner.

Thetask of updating is ddivered in the same file/map index and with the same DSFL codes as map data are
delivered to the supplier.

The supply thus congsts of anew "complete’ updated database for the fidld of the given file. If +/- dataare
required, this has to be agreed separately.
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7.4 Procedurefor conclusion of specific updating agreements

In connection with the conclusion of aspecific updating agreement, it of course hasto be agreed, whether itisa
selected updating or asystematic updating. For both methods the geographic areafor the task hasto befixed.
In connection with selected updating an expected or maximum number of eventsmay be agreed (possibly with
an additiond price per further event).

As part of the definition of the extent of the task it will, beyond the definition of the geographic extent of the
task (possibly supplemented with the number of events), be necessary to describe the basis of the updating
task, thet is a Satus for the existing map database. This status should as a minimum contain the origind map
sandard of the map series ("gas', T or TK dsandard) with possible additiona services, possble later
upgradings, how the map series have been maintained from reproduction till today as well asthe time for the
latest updating.

Independent of the method of updating it should aways gppear from the agreement, which objects are quite
specificaly comprised by the updating (this can only be omitted in connection with a total updeting).

An updating agreement must as aminimum contain the following:
A description of the basis of the task (status of the map)
Definition of the method of updating (selected/systematic)
Used method of registration (photogrammetry/surveying)
Definition of the geographic extent of the task (arealevents)
Definition of the objectsto be updated

Schedule for solution of the task

Exchange of map data (format/medium)

Economy

O0O0000O000

Furthermore, an updating agreement may be supplemented with the following:

Changed demands (for example changed accuracy, completeness, registration with/without elevetions)
Specid system-dependent limitations (for example max. number of vectorsin polygons, lineinformation
for surface informetion)

Additiona new regigtrations (extra objects)

Upgrading for changed map standard

Correction of known errorgdeficiencesin existing map data

Method for delivery of updating data (+/- data, complete database or map plan-wise)

Information of the requisitioner on relevant events (lissskey maps)

Pre-andysis/data control preceding the task solution

Counting of number of occurrences (points, lines, surfaces and texts) per object before and after the
task solution.

O0O00000 00
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APPENDIX A: UPDATING OF BASE MAPS - GUIDANCE

A.1l Introduction

The object of updating is to secure the investments made in digit maps by congtantly adjusting the map
content according to changes in the nature that they describe and/or the standard with which the descriptionis
made.

The main questions arigng in connection with updating are: Who shdl be in charge of the updating? How
often? How accurate? Which information? Which method? etc.

The am of this paragraph is not to give an unambiguous solution to the above questions. Thisisnot possible,
because the current solution depends on the map owner and his needs, organization, technicd, aff and
financia resources as well as co-operation relations to externa map users.

The intentions are primarily to lay down definitions and terminologies for the updating process so thet 'clear’
lines for both producer, customer and externa map user can be created in connection with the conclusonof

agreements on map updating.

Thesingle phasesthat an updating project typicaly goesthrough will furthermore be described. The description
dedls with the consderations which should be made in relaion to the various solution possbilities aswell as
possible pitfalls which should be taken specid account for.

This paragraph should only be considered asa preliminary trestment of the updating problems. Thereforethe
entire paragraph should be considered as a guidance and not as a standard. Thisimpliesthat the reflections
stated may be used as a sarting point for conclusion of agreements between map owners and users and
between map buyers and producers, but that it should be specified in each single case what shdl gpply in the
current agreement.

A.2 Main principlesfor the updating

In this paragraph the different reasons for amap updating are described. Furthermore, theinterplay in storage
and digtribution of map data between the parties involved is described which is the basis of the following

paragraphs.

A.2.1 Causesof map updating

The causes of amap updating can be grouped as follows:
a. Physical changesin thefield

Current changestake place asaresult of building and construction works. The updatings may be made more or
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lessradicdly. Seelater.

b. Changed conditions

Because of developments within technology and knowledge the conditions for establishment and updeting of

map databases are under current change. This map specification isaclear example. Among other causes can

be mentioned changes in the control point reference system in consequence of improved surveying and

adjustment methods, increased demands on structuring of data, etc.

These changed conditions give occas on for some sort of upgrading of the map database, for examplethrougha
new divison of theinformation contents, atransformation of co-ordinates, an improved registration accuracy,
registration of Z co-ordinates (elevations), structuring of data, etc.

The following description will mainly ded with updating as aresult of physica changesin redity, cf. point a

A.2.2 Theinterplay between the parties

Theinterplay between the different partiesin the map field can be seen from the figure below:

S + S +
I COPY DB | ! COPY DB |
! Map user | ! Map user |
A + e + S +
oo ! MASTER DB tomm - +
L I\ Map owner L +
L + | Map responsible | L +
| COPY DB | AR + ! COPY DB |
. Map user | | | Map user |
o m e m o + Fom e e e e e e e e oo o - + S TSR +
! Map producer |
oo - +
The map producer

The producers of technica maps are primarily the photogrammetric companies, but aso chartered surveyors
and others participate in the establishment of the maps. Photogrammetry and surveying will supplement each
other in the updating, and thisis why the number of map producers will increase in the future.

It is degrable that the producer has a copy of the master database at his disposal to be able to make a
complete updating.

The map responsible/the map owner



Danish TECHNICAL MAPS February 2000 page 52of 148

Themap responsible for the master database istypicaly amunicipdity, aregiond utility owner or KMSand is
often the primary user and owner of the maps. The map owner has the property rightsto the digital mapsand
has often stored the digital maps himsdf in his own database (the Master Database). Some choose, however,
to hand over the master database to consultants, for example the map producer.

The map owner and the organization that has the responsibility for the map updating are usudly identicdl.

The map user

Map users can conclude an agreement with the map owner on purchase of aright of usefor dl or partsof the
maps (areaand/or objects). These userswill then receive acopy of the master database for individua use, for
example as reference basis for regigtration of utilities.

Master - copy relations

Itisimperativethat inamap cooperation you redlize and agree who isresponsiblefor the master databasefor a
given areaor given objects, and who isthe map user who hasacopy database aswell aswhichrelaionsareto
be between them as regards distribution, updating, econonmy, etc.

In connection with updating it is taken for granted that dl the updating data will be forwarded to and be
incorporated in the master database at the map responsible who will then periodicdly distribute the changes
made to the map users who are entitled to it according to the agreements concluded.

A.3 Definitions and terminology

In this paragraph the basic dements will be discussed which together describe the extent and contents of an
updating.

A.3.1 Objects(which objectsareto be updated and when)

If fromfinancia or practica causesit isdesrableto select some object for more frequent updating than others,
you can group the objects after importance. The most important objects hasto be updated most often, theless
important may not need the same actudity. However, ALL objects have to be updated in time.

As grouping and frequence may beindividua for the single databases, the map respongble have to decidein
cooperation with the agreement parties which objects are to be updated with which intervas. A grouping in
object groups may for example look like this:

1: Updating at least once ayear

Building roof Main path Road names* * Aimed updated currently
Building wall Railway track House numbers*
Structure Road centrelines Road codes*

Road consolidated
Road unconsolidated

2: Updating every 3-5 years
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Greenhouse Parking Landuse boundary Drain grating
Container/Tank Trafficisland High-tension line Mast

Quay edge Speed control instal. High-tension pylon base Mast, base
Internal road consolidated Bicycle path Sewer manhole
Traffic fence Hedge in open country/in town

3: Occasional updating

Slopetop Coastline Deciduous tree, surveyed
Slope bottom Lake Coniferous tree, surveyed
Forest Stream Canal

Internal road unconsolidated
A partid updating according to such agrouping must be effected with care, asit may imply confusion regarding
the qudity of the database. A tota updating which secures an unambiguous qudity in the whole database
should therefore be effected at certain intervals.

It isimportant that the date of the updating is registered with the updating data.

A.3.2 Geographic coverage
The completeness of the updating in a given area can be described in the following way:
D1 Only updating afew selected areas (i.e. not dl known updatings in the mapping area are ordered).

D2: Updating in selected areasidentified adminigtratively by the customer (i.e. al known updatingsinthe
mapping area are ordered).

D3: Totd updating of agiven area.

A.3.3 Thoroughness

The updating can be effected with great or less consequence or thoroughness.

GL Only new/changed objects are registered.

G2 New/changed objects are registered and certain correctionsin existing dataare made. Objectswithin
the selected object group which are affected by these additions are placed correctly (deletion,
movement or digitzing).

G3: New changed objects are registered and al consequentia corrections are executed. All objects
affected by these additionsare placed correctly (deletion, movement or digitzing) whether they belong
to the object group being updated or not.

If al objects have to be updated, G2 and G3 are identical.

A.34 Registration method
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There are severa methods for regidration of the changes which have taken place. Here the most frequent
methods are mentioned:

R1: Land surveying

R2: Photogrammetry

R3: Photogrammetry through superimposition

R4. Table digitizing based on map materia produced differently
R5: Adminigrative registration based on current project materias.
A.35 Accuracy classes

Abolished

A.3.6 Ddivery

There are various ways of ddlivering data:

L1 Totd ddivery of the updated area ddimited by a polygon or as whole map sheets.

L2: Only new data are ddivered. Possible information on objects which have disappeared or been
changed, is shown on andogue maps.

L3: Ddivery of new and changed dataas” files, cf. point A.7.

A.4 Change detection

A centrd problem of updating is to find and delimit changes. This bipartition can be illustrated through the
following example: When it is stated that a new roundabout has been established it has to be clarified at the
updating how far changesin road course and consequences are stretching. Changes of road junctionswill for
example typicaly be stretched out over alonger stretch.

There may be different sources of finding changes, including adminigrative registers, but the concrete
delimitation of changes can only take place through measurement of the Stuation and by comparing the
measurements with existing data.

A.41 Adminigrative sourcesto find changes
Most larger changesin theterrain depend on permitsfrom public authorities. It will benaturd to tapinformation
on future and executed ingtd|ationsfrom the administration and public registers. It should, however, be noticed

that not dl changesin the terrain will be registered adminigratively and 'unknown' changes may be of specia
interest.

Changesin buildings
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Themost important adminigrative source of information on changesin the building themeisthe BBR-CS (the
change register). When an occupancy permit isgiven key data are enteredinto thisregister under the address.
Datain the register comprise a code of nature (new building, rebuilding, demoalition), the size and use of the
building. Thisinformationisuseful for the updating of the base map, and efforts should be made to establishan
automatic report system to the map respongible of the municipdity, if possblein such away that symbols can
automaticaly be placed in the database a the addresses affected. A condition that this can function
satisfactorily isthat the address theme is maintained currently.
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Use of administrative information for insertion of preliminary data into the database

It may be desirableto have preiminary information on changes entered into the database (layouts, deve opment
plans, etc.). When inserting such information distinction should be made between project data and data
showing the actua gructure in the field. To secure the homogeneity of the database, data inserted thisway
should be replaced by newly measured data at the next updating.

A.4.2 Changedetection by comparing with the stuation

The processto identify dl changesin the terrain impliesthat you can compare the existing data with the actud
Stuation. This can be done in different ways and with varying safety.

Digtinction can be made between avisud comparison and a comparison including control of the Stuation.
Visual comparison

At avisud comparison between a plot and ingpection in the field or new photos the completeness may be
checked. The ingpector will be able to identify new dements and essentia changesthat are obvious, like new
indalations. It can be difficult in thisway to catch amovement of eements (for example fences and kerbs) or
an extension which keep the form and proportions.

Visual comparison with check of the situation

A check of the Situation may be carried out by photogrammetry or land survey. A tota updating impliesthat a
check of the dtuation is made.

At suspicion of changesiit is possble by landsurveying to take control measures which compared to the
database can reved if changes have taken place.

Photogrammetrically it is possible to superimpose new data'on top of' new photos and make a systematic
and complete control of the Stuation. Through superimpaosition in a photogrammetric instrument existing deta
are shown as alineimage on top of the photogrammetric model, and it gppears clearly where changes have
taken place. As aphotogrammetric modd is naturaly three-dimensiond, it isacondition for superimpostion
that dataare registered with good Z vaues. By using superimposition check, measurement and editing may take
place in the same working process.

A.5 Integration of changes
By integration of changes the following fundamenta question must be congdered:

Should you confine the exchange of datato the proper changes or perform data capture and editing in the most
rational way irrepective of the fact that it may imply exchange of certain datawhich have not been changed?
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The question isfor example current in areas where SO many things have happened that it isfaster tore-register
al the data

The answer depends very much on the method of data delivery and the structure of the master database.
Restrictions concerning editing and exchange of data may be decided by the wish to secure references to
elements in the base map database.

In connection with anew mapping the co- ordinates to existing base map objects may change depending onthe
geometric accuracy. Y ou should therefore redize that co-ordinates to base map obj ects can changein rdaion
to for example utility systems.

A.5.1 Technical execution of integration

So far generd principles for data integration have only been fixed for buildings. As according to the
specification buildings are to be registered as a closed polygon, the rule is that when updating, buildings to
which extensons have been added are new-registered as a whole. An exception can be made in case of
relatively smdl extentionsto very large buildings, for example housing blocks and groups of industrid buildings
At the editing you should take care not to loose the Z vaues.

A.5.2 Organization and integration of changes
A digtinction should be made between cases where integration of data takes place externdly and internally.

In case of externd integration at the map producer'saready product isddivered to the master database, either
intheformof a" file or exchange of datain alarge or samdl area.

For some map usersit is possible to achieve a smplification in the exchange of dataif atota exchange of the
datawithin the updated areais made. For other usersit will be anecessity to be ableto handle” data, partly
to reduce the exchange data quantity, and partly to be free to link information to objectsin the map.

In case of internd integration this takes place directly in the master database, i.e. the map producer ddlivers
new data and possibly aplot showing which old datahaveto be deleted/edited. In that caseit isimportant that
newly measured data have a good connection to existing, unchanged data so that they will be no need of
credtive editing. Theremay, however, be casesin which changes/defi ciencies/open questions cannot be stated
until in the editing phase.

If the data capture takes place through superimposition in a photogrammetric instrument, the data integration
may be carried out as a natura part of the data capture.

A.6 Information on origin/accuracy

Information about the origin and accuracy of data are either attached to the single object or to an area.

The single object may carry information about the accuracy class of the single co-ordinates, production
method, supplier, etc., whereas for example information that an area is updated with a certain object

specification (see paragraph 3.1) to a greater extent is related to an area.

The regidtration of origin and accuracy should make it possible to determine which parts of the map are
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updated and in which way. It should thus also be possible to conclude which parts of the map have not been
updated, with for example an new object specification.
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A.6.1 Areardated data

Such data should be registered in alog, where the description dso exist asordinary text. It may be adatabase
on a computer or alogbook with the notes.

The s zeof thesingleareaswhich are described can be chosen fredly according to the conditions, for examplea
cadastrd plan, avillage, or part of atown.

Thelog shdl serve asadeclaration of contents which can give abuyer asurvey of the creation of data, which
of the TK1-TK3 standards are used, the generd quality and state of updating of data, etc.

A.6.2 Object-related data

Information on for example current accuracy, data of photo and survey method is, however, information
connected to the single object. This information is of the type which is typicaly found as %H and %ND
informetion in the DSFL files

The dngle map usars may have very different need of such data The end user typicaly wish very little
information, while the database administrator needs more.

The problem with very detailed information is that you get avery large number of accuracy classesin data.

The following table shows which information should be kept and maintained as a minimum at various map
users.

MASTER COPY
database database

Date of photography/survey + +
Producer +
Accuracy group (Y, X,2) +

A.7 Exchange

Updating data for digital technica maps are exchanged in the form of supply of new objects and deletion or
changes of whole or parts of existing objects (" files).

A.71 Format
The exchange format isthe DSFL format.

The DSFL format offers the possibility of exchanging the above-mentioned updating data by means of date
codes (Y0AF, %AT, %AYS). The state codes may be indicated (in prescribed order) everywhere in the data
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flow.

A.7.2 User groupsmethods

The need of volume and complexity in the updating data to be exchanged vary from user to user.
This affects the exchange methods used.

The users can for example be divided into two groups.

1. A group usng more complex computer systems and who use datafor more purposes, among other things
linking to adminidrative regigers.

Thisgroup istypicaly database responsibles, municipdities, greet utility owners, etc.
The group has often aneed of linking origin and accuracy regidtration, Z vaues, etc. to the data.

Common to thisgroup isthat today nobody can fully handle” filesin the updating phasewhich hasimplied
development of different ‘provisond’ methods, for example

- New objects are registered and only the +ile is exchanged via the DSFL format. Consequentia
deletions at the receiver's.

- New, changed and deleted objects are registered. +ileisregistered viathe DSFL format. A plotis
ddlivered on deleted/changes objects. Consequentid deletions at the receiver's.

- New, changed and deleted objects are registered. Replacement file and polygon for previous area
deletion are exchanged.

Thisgroup should stake on devel opment and implementation of updating by meansof " filesand cdculate
the consequences of how the use of ‘provisond' method influences data, for example the risk of loss of
pointers for adminigtrative registers.

2. A group using 'smple systems and whose need of datais mostly ‘common geometry”.

Thisgroup istypicaly loca utility owners, interest organizations (farmers), private data users, etc.

Common to these users is that they have no or only little need of information on the origin, accuracy, Z
vaue, etc. of data.

The method for updating of the (copy) databases of these users will most often be atotal exchange of
data
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A.8 Recommendations

The following recommendations can be derived from this paragraph:

It must be decided which database is the master database for a given geographic area.
- Theinterplay with copy databases of the master database has to be fixed.
- Updating procedures have to be established including congtitution of amanua or ectronic logbook.

- It should be endeavoured not to reduce the qudity of the map sries on the long view, i.e. Y, X,Z
accuracy, completeness, content and actuaity have to be maintained and possibly improved.

- Photogrammetric superimposition requires good Z values, and thisiswhy these must not be disregarded
when updating the database.

- Collection of changes (possibly automaticaly) from different public registers should be promoted.
- Provisond data should be exchanged with as-built data at periodica updatings.
- Project data should not be part of the officia base map.

- Bvery dfort should be made to develop and implement techniques for exchange of " updating files.
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APPENDIX B: CONCEPT EXPLANATION

developed by the society DSFL.

Concept Explanation Additional text
2D snap Point in two or more objects with
common Y and X co-ordinates, but
not common Z co-ordinate.
3D snap Point in two or more objects with
common Y, X and Z co-ordinates.
Areaobject Encircling polygon with &t least four
points and the geometry type"ared’,
where the dating and termind
points are identical.
BBR address Address from the Danish Building
and Dwelling Regiger.
Data capture Collection of data.
Data format Specific organizing and placing of
datain files Ex.
DSFL, DXF, UFO, DGN.
DEM Digitd Elevaion M odel Description of theterrain eevation
of an area. Thismay be by
S grid measurements with
density as required
S selected, descriptive
points
S profile measurements
S curves
Digitisng Digitd collection of point, line and
aea  objects. Either by
photogrammetry, GPS, table or
screen digitisng.
Double regigtration The same object registered more
times. Exact coincidence of co-
ordinates is necessary.
DSFL Danish Society for Photogrammetry | Society with theam of "promoating
and Surveying the development and use of
photogrammetry, remote sensing
and other survey-technicd theories
and methods'.
DSFL format Danish data exchange format
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Own tracé Centre of a sequence - eg. ralway
track or road centre line
EKKO Digita map cooperation groupinthe | The municipditiesin the County of
Copenhagen area Copenhagen, ind. themunicipdities
of Copenhagen and Frederiksberg.
End point Sating or termind point in an
object.
Surface See area object.
Didtribution network Superior network in for example a
path network.
Photogrammetric Regidration in three co-ordinatesby
means of stereo photographs.
FULS Common Committee for Utility | Association of utility owners.

owners Cooperation.

Common geometry

An identical sequence of geometry,
forming part of two or more objects.

Common point Point appearing in two or more

different objects.
See 2D snap and 3D snap.

Geocoding Logicd linking between oneor more

objects in a map database and one
or more pieces of information in
other databases.

Geometry type Point, line, area or text.

GF Base map Funen. Asodidion of dl municipditiesin
Funen.

GIS Geographic | nformation System. Program for handling of geographic
goatid data with connected
informetion.

GPS Globd Postioning System. Sadlite-based pogtioning system.

Green area Area desgnated for recreationa

purposes around residential aress.
Heath Pant community on poor and sandy | The dominating vegetation of the

soil.

heeth is dwarf bushes. Vegetated
dunes are part of heath.
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IKS Interest group for map users in | Interest association between the
Zedand. municipdities of Bramsness, Fre-
densborg-Humlebaek, Greve,
Gundsg, Hvalsg, Hgje Taastrup,
Kage, Lgre, Ramsg, Ringsted,
Roskilde,  Skovbo,  Solred,
Stevns, Vdlgand Vordingborg and
the County of Roskilde.

JFK Jutland Funen Map Group. Interest association between the
municipdities of
Esbjerg, Frederikshavn, Herning,
Horsens, Hjarring, Kolding,
Midddfart, Odense, Randers,
Slkeborg, Vele, Aaborg, and
Aahus.

KL The National Associaion of Loca | Superior politica body for dl the

Authoritiesin Denmark. municipdities.
KMS The National Survey & Cadastre | The naiond map inditution.
Nodd point Point with common end point co-
ordinatesfrom two or more objects.
Map type An expression for detall level and
accuracy of map data. Ex.
TK1, TK2, TK3
Croquis sketching Marking of control points on amap
bass or contact prints of aerid
photographs.

KRR The Cross- Reference Register Nationwide register connecting
address, building, property,
cadagtd and planning designa-tions
from the nationwide basic registers
within the property data field.
KRR isat present under extenson
with geographic co-ordinates for
the addresses.

Cross Where a point in an object is

identicad to apoint in another object,
provided thet it is not two Starting
and termind points. May occur both
as 2D and 3D.
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KTC

Asociation of Locd  Authority
Technicd Directors

Organisation of technica managers
from the municipdlities.

Treffic lane edge

Edge of traffic lane. Bicycle paths,
which are only bounded from the
roadway by painting, aso belong to
the traffic lane.

Landsurveying

Object regigtration by measuring in
the terrain with GPS, totd station,
levelling, plane table surveying or
amilar.

Line object

Collection of one or more
successive vectors for apolygon. A
line object may have the same
garting and termina point, but often
it does not have.

Deciduous forest

Fores area manly consging of
deciduous trees. Deciduous trees =
large group of trees of widdy
different family, but with certain
common characterigtics, such asthe
flat and generdly petiolate legfs.

Manuscript

Model/proposa for

regidration/editing of data

Multicoding

More objects usng the same 3D
geometry.

Network

Line objects connected in alogica
sequence and  with  logicd
ramification. Ex. road and
watercourse centre lines.

Network topology

The designation for the topologica
rules which make for example road
centre lines condtituting a coherent
network.

Node

See nodd point.
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Coniferous forest

Foret area mainly consging of
coniferous trees. coniferous tree =
large group of trees of widdy
different family, but with certain
common characteristics, such as
scaes, line or needle-shaped leaves
which in most cases are perennid.

Object

A description of anobject existingin
nature of ether physica (building,
fence, tree, etc) or conceptud
nature (road centreline, place name,
adminigrative boundaries, ec.).

Object ident

Unambiguous numbering of objects.
Previoudy cdled key.

Object class

An object class congists of object
types, which can be grouped under
the same superior description.

Object code

Unique number code connected to
the single object types.

Object type

Objects with identicd physcd or
conceptual nature make up an
object type.

Ovefdl sructure

Weir for relief of watercourses in
connection with unusudly strong
dream flow.

Sngle-family house

Building for habitation of one or two
families

Sngle-family house plot

The private areaof utilisation around
a detached house, usudly encircled
by fence or hedge.

Residencid suburb

Area designated for habitation with
one or two-family houses.
Exigt in collective urban aress.

Park

Recregtiond aress in the nature of
garden. Not dways with public
access,

Ex. of parks Gardens around
manors, Assigents Kirkegard,
Tivoli, Frederiksberg have,
recregtiond urban areasinthenature
of garden.
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Line accuracy, versed sne

The deviation between the actud
sequence of a line and the

corresponding

registered/interpolated sequence.
Point Y, X, Z co-ordinate.
Point object Object condgting of only one co-
ordinae Y, X, Z.
Salt water Areas with connection to the sea
(the North Sea, the Kattegat, the
Bdlts, the Baltic).
Sgndlizing Marking in the terrain of control
points or specid objects for
photogrammetric registration.
Intersection Where objects pass each other
without 2D or 3D common pointsin
one or both objects.
Snap That two or more objects have a
common point. See2D snap and 3D
snap.
Bypaths Secondary paths connecting the
roads with the superior paths.
Technicd maps A map prepared on the basis of this | A technica map is targeted &t the
specification. municipditiesand the utility owners
need of maps.
Thematic accuracy Object code correctness.
TK93 "Specifications for technica maps’ | Published by a committee under
adso cdled "The TK -gandard'”. the Association of Locd Authority
Technica Directors.
March 1993
TK99 Revison of TK93. Published by a committee under
the Association of Loca Authority
Technica Directors.
1 January 1999.
TK object Object contaned in the TK

standard.
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Topology

How the sngle geometric units
cohere and create objects and
describe how the single objects
cohere and create structures. In the
topology there is no information
contained as to where an object is
lying or how large it is, but only
information about the connection to
other objects.

Track

Centre of a road or a ralway
sequence. A road track isregistered
on the road centre line. Where the
road isdivided by acentre strip, two
road centre lines are registered.

A ralway track is registered at the
centre of two railsin atrack.

Unmarked address

Adminigtrative address description
cf. The KRR Regiger. Address
unsuitable for co-ordinate fixing.

Vector

The line between two points.

Wetland

Area which can nether be
frequented on foot or in boat.
Primarily bog, wet meadows, reed
forestsin lakes and marsh.
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APPENDIX C: OBJECT DESCRIPTION

TKO99 OBJECT DESCRIPTION

1 BUILDING ..ottt
1.1 BUILDING, ROOF......ccuiiieeeeeeoeeeeeeeeeee oo,
1.2 BUILDING, WALL......ueeereeeee e eeeeeee e
1.3 GREENHOUSE ....oeovveeeeeeeee e eee oo,
1.4 CONTAINER, TANK/SILO ..oovvveeeeeeeeeeeeeeeeeeeeeenees
1.5  BUILDING, DETAIL ©.oveeeereeeeeeeoeeeeee e eee e,
1.6 BUILDING, DIFFERENCE IN HEIGHT .....oovvveeevenn..
1.7 BUILDING, DIVISION .......vieiieeioiieeoeeeeeeeeeeeeeen,
2 INSTALLATION ..ottt e,
2.1 STRUCTURE ....oeeeeeee oot
2.2 STRUCTURE, HABOUR ......eoiuveiieeeeeeeeeeeeeeeeeeeeeeeees
2.3 QUAY EDGE ...ovivieeeeeeeee e
24 VARIOUS INSTALLATIONS .....ovveoereeeeeeeee e,
25  SPORT INSTALLATIONS ....veooveieeeieeeoeeeeeeeeeee e,
2.6 BREAKWATER ....ooveeieieeeieeeee oo,
27 SVIMMING POOL ....ovioeiieeeeieee oo
2.8 MOORING ....ooveeeeeeeeeeeee et e e eee e
3 ROAD .ottt
3.1  ROAD, CONSOLIDATED ....ocveeiueeeeeeeeeeieeeeeeeeeenns,
3.2  ROAD, UNCONSOLIDATED ....cooveeeeeeeoeeeeeeeeeene,
3.3 PARKING ..ottt
34  INTERNAL ROAD, CONSOLIDATED ......cccvevveveene...
35  INTERNAL ROAD, UNCONSOLIDATED .........cc........
3.6 BICYCLE PATH ..oeoeieeeeee oot
3.7 TRAFFIC ISLAND ...ooviieeeee oo,
3.8  TRAFFIC FENCE ...ovviieeeeeeeoeeeeee e eee e

3.9 SPEED CONTROL INSTALLATIONS ......ccviiiiiiiennn.
3.10 ROAD, VARIOUS ...

.............. 63
.............. 65

............... 67
............... 68
................. 69
................ 70

............... 72
............... 73
................ 75
............... 76

............... 77
............... 78

............... 83

................ 86
................. 87

............... 91
............... 92
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3.11 ROAD, CENTRE LINE ..o 93
3.12 ROAD, VARIOUS, CENTRE LINE ....c.oiiiiiii e 96
3.13  DRIVE, CENTRE LINE ....cuiiiiii i 97
4 P AT H 98
4.1 MAIN PATH e 98
4.2 PATH, VARIOUS ...t 99
4.3 PATH, CENTRE LINE ... e 100
5 N 101

51 RAILWAY TRACK ...t e e 101

52 TRACK, VARIOUS ..ot e e 102
53 A N = | P 103

6 WA TER o 104
6.2 COASTLINE ..o 104
6.2 I 105

6.3 STREAM = CANAL ..ottt e 106
6.4 WATER HOLE ...t 107
6.5 DITCH Lot 108

6.6 STREAM (> 2.5m), CENTRELINE ........cccoiiiii e 109
6.7 STREAM (< 2.5 m), CENTRELINE ......ccooiiiiiiiii e 110
7 BOUNDARIES AND TOPOGRAPHY ..o, 111
7.1 HEDGE IN OPEN COUNTRY ...ttt 111
7.2 HEDGE IN TOWN ..ottt enee 112
7.3 LANDUSE BOUNDARY ...ttt aaae e 113
7.4 PLANTATION BOUNDARY ....uitiiiitieee e 115
7.5 SLOPE, TOP .t 116

7.6 SLOPE, BOTTOM ..ot e e 117
7.7 DECIDUQUS, SURVEYED ....ccoiiiiii i 118
7.8 CONIFERQOUS, SURVEYED ....c.iuiiiieiiiie e e 119
7.9 DECIDUOQOUS, SYMBOL .....uitiiiiiieiiieiie e e e ee e 120
7.10 CONIFEROUS, SYMBOL ....cuiuiiiiiiiiiiiiieee e eae e 121
.11 FOREST ottt ettt e e 122
.12  TOWN e e 123

8 AREA SYMBOL ..o 124
8.1 DECIDUOUS FOREST ...ttt e eaeene 124

8.2 CONIFEROUS FOREST ...ttt i e e e e e e e vae e e 125
8.3 WETLAND .o e e e 126
8.4 SCRUB /7 GROWTH ...eiiiti e 127
8.5 IMIOOR .ot e 128

8.6 CEMETERY .ottt e 129

8.7 GRAVEL PIT / RAW MATERIAL / WASTE ..o 130
9 TECHNICAL INSTALLATIONS ... 131
9.1 HIGH — TENSION LINE ... e 131
9.2 HIGH - TENSION PYLON, FOUNDATION .....c.ovviiiiiiiiiiiieieieianes 132
9.3 Y P 133
9.4 RADIO 7 TV MAST ittt a e 134
9.5 SIGNAL STANCHION ... e 135
9.6 MAS T, BASE .ot 136
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9.7 WINDMILL .ot e e e 137
9.8 DRAIN GRATING ...t e e e e e 138
9.9 SEWER MANHOLE ...t e e e 139
9.10 STATUE 7/ STONE ..ot 140
9.11  INSTALLATION BOX ..ttt et 141
9.12  VARIOUS SYMBOL ...ttt e e 142
9.13 VARIOUS TECHNICAL INSTALLATION ...viiiiii e 143
O.14  MILESTONE ...ttt e e e 144
9.15 TRAFFIC LANE MARKING ... .ottt 145
9.16  TRAFFIC SIGN BOARD ...t e e e 146
10 VA RIOUS L 147
10.1  Municipality NUMDEN ..ot 147

1O T2 = (o 7= To oo Yo [T 147
010 JC T = (o 7= Vo [ = 10 1< 147
10.4  HOUSE NUMDEK ...ttt e e 147
10.5 Building NUMDEK ..o 147
10.6  AITOW IN SErEAIM .oeeiet ettt 147
1O.7  AITOW ON SIS oo e e e e e 147
JO.8  PlaCl NAME ..oeiiiii e eeas 147

I RS TR I ¢ o R o o | | S 147
10.10 Trig. POINE, tEXE ....vnii e e 147
10.11 BeNCAMAIK ..ot e e 147
10.12 Benchmark, tEXE .....ovvieeiie e 147
10.13 NATURAL CONTROL POINT .ttt e 147
10.14 Natural control point, teXt .........ccoviiiiiiiiii s 148
10.15 TERRAIN ELEVATION ...t e e e 148
10.16 Terrain elevation, tEXt ........ovviiiii e 148
10.17 WATER SURFACE ELEVATION ..ottt e 148
10.18 Water surface elevation, teXt .......c.ooviiiiiiii e 148
10.19 SPECIAL ELEVATION POINT .oontiitiei e et aneens 148
10.20 CONTOUR LINE ..ottt e e 148
10.21 STRUCTURE LINE ...ttt 148
10.22 BREAK LINE ... e e e e 148
10.23 MASK ARE A .o 148
10.24 UNSURVEYED AREA ...ttt et 148
10.25 DEM BOUNDARY .ottt ettt ettt e aans 148
10.26 Pat NAME ..o e 148
1O.27 TEXL VAIOUS ....uviinieeti ittt ettt ettt et et e e e et et ate e e rne e 148
10.28 Municipality boundary ..o, 148

All measures and treshold values in the following are normative for estimation at

registration.
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1 BUILDING
11 BUILDING, ROOF
Obj ekt definition

Outline of adjoining building sections. Ajoining buildings are defined as one BUILDING ROOF,
independent of roof material, roof congruction, height differences or the like,

M easuring instruction

Regidrations are made at the extreme edge of the roof. Elevation a the roof edge. When difference in
height there are no rules for which eevation to measure. The eevation must be at least the height of the
lowest part of the building.

BUILDING ROOF must not have common lines with other objects of the same type.

Holesin buildings ( like an atrium) are registered as an independant BUILDING inside the surrounding
building.

Buildings that seemesto be right-angled must be corrected to be rectangular.

Deimitation of building sectionswithin abuilding with aheght difference larger than 5 metres must be
registered as BUILDING, DIFFERENCE IN HEIGHT.

Shifts in the roof condruction in the same eevation, less than 3 times the plane accuracy, are not
registered.

In the field: In the registration:

i —
=

L1

]

Carport

Building

1.1 BUILDING ROOF Area TK1 TK2 TK3
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Details

Under BUILDING ROOF are dso garages, carports, verandas, glas extensions, sheds, pent roofs,
platform roofs and the like.

Stairs, shelter walls and the like are registered as BUILDING DETAIL.
Free hanging balconies, sunblinds and coverings at shops are not registered.

Buildings under congtruction / demolition are registered as STRUCTURE if only foundation or wals are
visble

TK1: Buildings smaller than 25 nt are not registered.

TK2-TK3: Buildings smédler than 10 n¥ are not registered.

Connection with other objects

Objects must be snapped (2D/3D) with other objects within the object class building.

BUILDING ROOF musgt have (2D/3D) common geometry with other area objects and STRUCTURE
HARBOUR and QUAY EDGE when occuring. The common geometry must occur in both objects.
Upgrading

BUILDING ROOF must be assembled to areas.

1.1 BUILDING ROOF Area TK1 TK2 TK3
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12 BUILDING, WALL

Object definition

Same object definition as BUILDING ROOF.
BUILDING WALL is not measured photogrammetricaly.
M easuring instruction

Regidrations are made at the wal face with an devation at the footing. When differencein eevation there
are no rules asto where the elevation is measured.

BUILDING WALL can not have common lines with other objects of the same type.

Holes in buildings ( like an arium) are registered as an independant BUILDING WALL indde the
surrounding building.

Buildings that seemes to be right-angled must be corrected to be rectangular.

Deimitation of building sections within a building with a height difference larger than 5 metres must be
registered as BUILDING, DIFFERENCE IN HEIGHT.

Details

Under BUILDING WALL aredso garages, carports, verandas, glas extensons, sheds and the like.
Stairs, shelter walls and the like are registered as BUILDING DETAIL.

Free hanging ba conies, sunblinds and coverings a shops are not registered.

Buildingsunder congtruction/ demoalition areregistered as STRUCTURE if only foundation or wallsarevisble,
TK1: Buildings smédler than 25 nt are not registered.

TK2-TK3: Buildings smaller than 10 nf* are not registered.

Connection with other objects

Objects must be snapped (2D/3D) with other objects within the object class building.

BUILDING WALL must have (2D/3D) common geometry with other area objects and STRUCTURE
HARBOUR and QUAY EDGE when occuring.

Upgrading

BUILDING WALL must be assembled to aress.

1.2 BUILDING WALL Area TK1 TK2 TK3
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13 GREENHOUSE
Object definition
Commercia greenhouses perceived asa joint unit.

Ajoining greenhouses are defined asone greenhouse independently of changein roof construction, height
differences and the like.

Measuring instruction

Regidrations are taken at the extreme edge of the roof with the devation of the roof edge. When
difference in height, there are no rules for which eevation to measure. The eevation must be a least the
height of the lowest part of the building.

GREENHOUSES are not registered on single-family house plots.

A GREENHOUSE must not have acommon line with other objects of the same type.

Holesin a GREENHOUSE (like an atrium) are registered as an independant GREENHOUSE.

Greenhouses that seemes to be right-angled must be corrected to be rectangular.

Shifts in the roof condruction in the same devation, less than 3 times the plane accuracy, are not
registered.

Details
Glas buildings a nurseries, botanical and zoologica gardens are registered as GREENHOUSE.
Passages between greenhouses are aways registered as GREENHOUSE.

Glasextensons a single-family houses, railway sations, stadiums, swimming baths, shopping centresare
not GREENHOUSE but are registered as BUILDING ROOF-.

GREENHOUSES smdler then 25 nt are not registered.

Connection with other objects

Objects must be snapped (2D/3D) with other objects within the object class building.

A common line (2D/3D) with other area objects must occur in both objects.

Upgrading

Glas extengons, that are not any longer GREENHOUSE are renamed BUILDING ROOF-.
GREENHOUSE on single-faily house lot and GREENHOUS smadller than 25 n are del eted.

GREENHOUSES with a passage are joined to one GREENHOUSE.

1.3 GREENHOUSE Area TK1 TK2 TK3
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GREENHOUSES must be assembled to aress.

1.3 GREENHOUSE Area TK1 TK2 TK3




Danish TECHNICAL MAPS February 2000 page 78of 148

14 CONTAINER - TANK/SILO

Object definition

Outline of container with the character of a building.

Measuring instruction

Isregistered at outline of roof, eevation at roof edge.

If CONTAINER —TANK/SILOislying partly ingdeabuilding, the building must beregistered first. Next
the CONTAINER — TANK/SILOisregistered with 2-D snap on the building, so that the CONTAINER
— TANK/SILO will be shown as a semicircle, where one line is common with the building.

Inthefidd: In the regidration:

—(— -,

Water towers are registered at the largest circumference.

Details

Under CONTAINER — TANK/SILO isail, chemica, gastanks, grain silos, manure tanks and Smilar.
Are a0 regigtered on agricultura holdings.

TK1: Objects smaller than 25 nf are not registered.

TK2-TK3: Objects smaller than 10 nf are not registered.

Connection with other objects

Objects must be snapped (2D/3D) with other objects within the object class building.
A common line (2D/3D) with other area objects must occur in both objects.

Upgrading

CONTAINER — TANK/SILO must be assembled to aress.

1.4 CONTAINER, TANK /SILO Area TK1 TK2 TK3
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15 BUILDING, DETAIL

Object definition

Larger, not building-like objects.

M easuring instruction

No rulesfor regigtration of eevations

Details

BUILDING DETAIL can include larger ramps, stairs and shelter walsin connection with buildings and
shdlters at bus stops. It must be agreed on in each single case.

Building detalls smdler than 3 times the plane accuracy are omitted.

Connection with other objects

Objects must be snapped (2D/3D) with other objects within the object class building.

Upgrading

On specid agreement.

1.5 BUILDING DETAIL Line
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1.5 BUILDING DETAIL Line
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16 BUILDING, DIFFERENCE IN HEIGHT
Object definition

Delimitation between building partsin BUILDING ROOF and BUILDING WALL whith adifferencein
elevation larger than 5 metres.

Measuring instruction

The height difference ismeasured from roof edge to roof edge, not from roof top to roof top or from roof
top to roof edge.

There are no rules for which eevation to register. The devation must be a least the height of the lowest
pat of the building.
Details

BUILDING DIFFERENCE IN HEIGHT isnot registered at small entrancearess. Typicdly 1to 3metre
wide areas in house blocks.

BUILDING DIFFERENCE IN HEIGHT isnot registered around chimneysingde buildings, irrespective
of height.

BUILDING DIFFERENCE IN HEIGHT is not registered between BUILDING-ROOF and other
objects next to each other or built together. As an example CONTAINER — TANK/SILO and
GREENHOUSE.

Connection with other objects

Objects must be snapped (2D/3D) with other objects within the object class BUILDING ROOF and
BUILDING WALL.

Upgrading

Is deleted if included in other objects than BUILDING ROOF or BUILDING WALL.

1.6 BUILDING — DIFFERENCE IN HEIGHT _ Line TK1 TK2 TKS3
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1.6 BUILDING — DIFFERENCE IN HEIGHT _ Line TK1 TK2 TKS3
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17 BUILDING, DIVISION
Object definition

Vigble lines indde BUILDING ROOF and BUILDING WALL separating different building parts
(functionda or ownership) from each other. These lines can be used to separate BBR units.

Measuring instruction

Is regigtered when visble ddimitation lines between individud buildings are found in a large group of
buildings

Registered to the best judgement concerning geometric course and completeness. Elevation at roof edge.
Details
Examples of casesthat must be registered:

Lines between different propertiesbuilt together in the property boundary, with visbledifferencesin
roof congtruction e.g. linked houses, garages, carports and Smilar.

Lines between residence and other buildings, e.g. residence / garage, carport, shed, covered
terrace, veranda and the like.

In house blocks low extensons are registered if they are not registered as BUILDING —
DIFFERENCE IN HEIGHT.

Vigble differencein roof congtruction e.g. change from pitched roof to flat roof, firewal, building
extengons and Smilar.

Between large building units of inditutions, public buildings and commercid buildings.

Is regigtered at buildings with obvious different use like resdence contra garage, workshop, farm
buildings and smilar.

Examples of casestha should not beregistered:

Lines between garages and sheds.

Extensgons where the use isthe same asiin the origind building.

Lines between terrace (row) houses with no visible difference in the roof consiruction.

When differencein roof congtruction at industrial and office buildingswhere the linesdoes not exist
in the buildings.

Where aBUILDING — DIFFERENCE IN HEIGHT is registered.

Example on aroof congruction, where abuilding — division is not registered:

S

1.6 BUILDING —DIVISION Line
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Connection with other objects

Objects must be snapped (2D/3D) with other objects within BUILDING ROOF and BUILDING WALL.

Upgrading

1.7 BUILDING DIVISION Line
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1.7 BUILDING DIVISION Line
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2 INSTALLATION

21 STRUCTURE

Object definition

Large ingdlation which can not be categorized as building.

Measuring instruction

Registered by outline, elevation & top edge.

Detached chimneyswith varying diameter at top and bottom (differencelarger than 1 metre) areregistered
:m& c())rkr)]j.eCtS One object with diameter and el evation at top and one object with diameter and elevation

Details

Edge of bridge, pumping sation, retaining wall, large satues, largeingallation boxes, detached chimneys,
ruins, foundations, windmill foundations, purifying plants, fountains, water basns and smilar.

Concrete congtructions in habours with no contact to water are registered as STRUCTURE.

Retaining wals around sngle-family house plots are registered as STRUCTURE if they are more than 2
metres high.

Retaining walls are registered as one linarrespective width.
Other STRUCTURE isregistered by centre point. If wider than 2 metres the outline is registered.

Buildingsunder congtruction/demoalition areregistered as STRUCTURE if only thefoundation or walsare
vishle

TK1: STRUCTURES smaller than 25 n¥ are not registered.

TK2-TK3: STRUCTURES smdller than 10 n¥ are not registered.

Connection with other objects

Structures built together with buildings must be sngpped (2D/3D) with these.

Upgrading

Exigting data must be sngpped following the new rules.

2.1 STRUCTURE Line TK1 TK2 TK3
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2.1 STRUCTURE Line TK1 TK2 TK3




Danish TECHNICAL MAPS February 2000 page 88of 148

2.2 STRUCTURE - HABOUR

Object definition

Nor+natura boundary between land and seawhereit isnot possibleto moor. In connection with habours.

M easuring instruction

Non-vertica edges are measured at water edge, others at top.

Details

Congtruktions in habours, not used as mooring space are registered as STRUCTURE HABOUR.
All breskwater ingtdlations in connection with habours are registered.

Connection with other objects

STRUCTURE HABOUR must have (2D/3D) common geometry with BUILDING ROOF, BUILDING
WALL and LAKE when occuring. The common geometry must occur in both objects.

QUAY EDGE, COASTLINE and STRUCTURE HABOUR must be snapped, to condtitute the
boundary to the lake.
Upgrading

Extendve re-coding in habour areas, where STRUCTURE, COASTLINE and QUAY EDGE must be
controlled.

STRUCTURE HABOUR must be snapped to COASTLINE and QUAY EDGE.

A common geometry must be established where buildings are next to STRUCTURE HABOUR.

2.2 STRUCTURE HABOUR Line TK1 TK2 TKS3
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2.2 STRUCTURE HABOUR Line TK1 TK2 TKS3
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2.3 QUAY EDGE

Object definition

Landing stage where the boundary between land and sea consst of amassive and vertical structure.

M easuring instruction

Registered at the outer edge towards the water, on top of the object.

Details

Harbour and wharf againgt sea(e.g. concrete, sheet piling or wooden paisades), and smilar ingtalations at
lakes.

QUAY EDGE is not used a wooden landing stages or pontoon bridges. These are registered as
VARIOUS INSTALLATIONS.

Connection with other objects

QUAY EDGES mugt have (2D/3D) common geometry with BUILDING ROOF, BUILDING WALL
and LAKE when occuring. The common geometry must occur in both objects.

QUAY EDGE, COASTLINE and STRUCTURE HABOUR must be snapped, to constitute the
boundary to the sea.

Upgrading

Extensive re-coding in habour areas, where STRUCTURE, COASTLINE and QUAY EDGE
must be controlled.

QUAY EDGE must be snapped to COASTLINE and STRUCTURE HABOUR.

A common geometry must be established where LAKE and BUILDING is next to QUAY
EDGE.

2.3 QUAY EDGE Line TK1 TK2 TK3
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2.3 QUAY EDGE Line TK1 TK2 TK3
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2.4 VARIOUSINSTALLATIONS

Object definition

Smadl walls, manhole covers, overfall, detached stairs, smd| bridges, permanent bathing jettys and septic
tanks.

Landing stages made by wood in habours and |akes.

Foundation for crane track (where the track is raised over ground).

M easuring instruction

Regigtered at outline on top og object.

Details

Congtruktions raised over ground are only shown by foundation on terrain.

Not registered at single-family house plots and agricultura holdings.

Connection with other objects

Upgrading

2.4 VARIOUS INSTALLATIONS Line TK3
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2.4 VARIOUS INSTALLATIONS Line TK3
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2.5 SPORT INSTALLATIONS

Object definition

Outline of playing fidds, running and jumping tracks, shot-putting etc.

M easuring instruction

Elevation is measured at terrain.

Details

SPORT INSTALLATIONS areonly registered a stadiums and schoolswhere the sport ingdlation hasa
gadium-like nature.

There mugt be aclearly visble edge or change in surface.
Fence around atennis court is not registered as SPORT INSTALLATION but as FENCE.
Painted lines around plaing fidlds are not registered.

Bunkers, greensand other objectsat golf coursesare not registered as SPORT INSTALLATION,, but if
desired as PLANTATION BOUNDARY or SLOPE.

Motoring tracks are not registered under SPORT INSTALLATIONS but are shown with their own
codes.

Connection with other objects

Upgrading

2.5 SPORT INSTALLATION Line
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2.6 BREAKWATER

Object definition

Breskwater ingtalation perpendicular from or paralel to COASTLINE.

M easuring instruction

Centre line isregistered, devation at top. Wider than 2 metres the outline is measured.

Details

Breskwater ingtdlations in connection with harbours are not registered as BREAKWATER but as
STRUCTURE HABOUR.

No regigtrations under sealevel.

Connection with other objects

Upgrading

2.6 BREAKWATER Line TK3
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2.7 SWIMMING POOL

Object definition

Swimming pools a sngle-family house plots.

M easuring instruction

Elevation at terrain.

Details

Open-ar svimming pools are registered as STRUCTURE.

Connection to other objects

Upgrading

2.7 SWIMMING POOL Line
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2.8 MOORING

Object definition

Ballart, dolphin, etc.

M easuring instruction

Elevation a terran.

Details

Connection to other objects

Upgrading

3. ROAD

Line

TK1 TK2 TK3
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3 ROAD
Roads and paths are given mutud priorities as follows:

ROAD, CONSOLIDATED

ROAD, UNCONSOLIDATED

PARKING

INTERNAL ROAD, CONSOLIDATED
INTERNAL ROAD, UNCONSOLIDATED
BICYCLE PATH

MAIN PATH

ROAD, VARIOUS

PATH, VARIOUS

Neighbouring roads/paths with the same priority, are registered at the physical edge.

When roads and paths in the mentioned priority are neighbouring or crosses, the main ruleis, that the
road/path with the highest priority is registered unbroken. This means that road/path lines from the
highest priority road/path are registered continoudy without any stop. Following thisrule it means that
the road/path with alower priority ends at the higher priority road/path.

An extraruleisthat a higher priority road is not registered continoudy, if the adjoining ROAD,
PARKING or INTERNAL ROAD has the same surface and there is no physica edge. The purpose
isthat e.g. adjoining asphalted roads for cartographic reasons can be represented as one, unbroken
road.

Another supplementary rule is, that where a consolidated road/path crosses an unconsolidated
road/path with a higher priority, the consolidated road/path is registered unbroken, so that the edges
Crosses.

The purposeisthat distinctive differences in surface are shown, e.g. when an asphated bicycle path
crosses an unconsolidated road. In this case the unconsolidated road and the consolidated bicycle
path are both registered unbroken.

An adjoining road/path is aways registered right to the higher priority road/path, inclusive a possible
curve, that is right to the tangent point.

Regigtration of objects from the objekt class road apart from centre lines are not made undernesth
other objects like bridges, in tunnds or under roof overhang.

3. ROAD Line TK1 TK2 TK3
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3. ROAD Line TK1 TK2 TK3
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3.1 ROAD, CONSOLIDATED

Object definition
Outer road surface edge on consolidated roads, which are open to the public.

Asroad, open to the public, is understood al roads (including bridges and squares) perceived to be
open for ordinary traffic aswel as access road (drive) to more than one property (building with an
address).

By consolidated is understood: asphdt, concrete, paving cobbles and smilar.

M easuring instruction

Road consolidated is registered at edge of road surface, ei. typicdly kerbsin town areas and typically
asgphdt edgein rura aress.

Road consolidated ddimits ” consolidated ared’, i.e. without consdering road striping. Painted edges
are not used in the definition of ROAD CONSOLIDATED.

Bus stops, parking, bicycle paths and emergency lanes are registered as ROAD CONSOLIDATED,
if they are only separated from the traffic lane by Striping.

Trafficidands, longer than 10 metres, centre strips, and inner circles in roundabouts (delimited by
kerbs) are registered as ROAD CONSOLIDATED.

If abicycle path / pedesirian crossing is built " through” a centre gtrip, the traffic lane edge is registered
aong the cycle path / pedestrian crossing edge.

If abicycle path / pedestrian crossing is built ” passing over” acentre gtrip, the traffic lane edgeis
registered without any break.

At speed control ingtalations (like humps) ROAD CONSOLIDATED is dways registered unbroken
at the traffic lane estimated or red extenson behind the ingtdlation.

Road consolidated can be registered even if thereis no visible ddimitation in the field. This can take
place in the following cases:
Were an adjoining road is registered passing a Sidewalk/bicycle path to snap to the larger
road.
WhereaROAD CONSOLIDATED is closed passing a bicycle paths at the end of this.
Where aROAD CONSOLIDATED s closed, passing aconsolidated entrance crossing
(on highways).
Where a centre strip is registered as ROAD CONSOLIDATED is broken by abicycle
path / pedestrian crossing.

Details

By photogrammetric registration ROAD CONSOLIDATED is nhot measured undernesth other
objects like bridges, in tunnels under roof overhang and smilar invisble places.

3.1 ROAD CONSOLIDATED Line TK2 TK3
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ROAD CONSOLIDATED isregistered as unbroken continuous lines in spite of sporadic blurs
caused by gravel a the road side, curves at entrance roads and smilar.

Consolidated access roads longer than 20 metres leading to parking areas are registered as ROAD
CONSOLIDATED.

Connection to other objeds
Upgrading
Because of uncertainty in earlier editions of this specification (with following interpretation varieties)

agreement-specific re-coding and adjustments must be made to ensure full conformity with the new edition
of the pecifications.

3.1 ROAD CONSOLIDATED Line TK2 TK3
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3.2 ROAD, UNCONSOLIDATED

Object definition
Outer traffic lane on unconsolidated roads, open to the public.

By roads open to the public is ment al roads (including bridges and squares) perceived to be open for
ordinary traffic aswel as access road, drive, to more than one property (building with an address).

By unconsolidated road is understood dirt road, gravel road and Smilar.

M easuring instruction
ROAD UNCONSOLIDATED isregistered at outer traffic lane edge.

ROAD UNCONSOLIDATED is usedfor regigration of:
Gravel roads in summer cottage areas
Field lanes, serving as access road to more than one property
Field lanes, serving as connecting road between farms or public roads.

Unconsolidated roads longer than 20 metres leading to PARKERING are registered as ROAD
UNCONSOLIDATED.

Unconsolidated roads in forest digtricts are not registered as ROAD UNCONSOLIDATED but as
INTERNAL ROAD UNCONSOLIDATED.
Details

By photogrammetric registration ROAD UNCONSOLIDATED is not regstered undernesth other
objects like bridges, in tunnels, under roof overhang and smilar invisible places.

ROAD UNCONSOLIDATED CONSOLIDATED isregistered asunbroken continuouslinesin spite of
sporadic blurs caused by gravel at the road side, curves at entrance roads and smilar.

Connection to other objects

Upgrading

Because of uncertainty in earlier editionsof this specification (with following interpretation varieties) agreement-
specific re-coding and adjustments must be made to ensure full conformity with the new edition of the
specifications.

3.2 ROAD UNCONSOLIDATED Line TK2 TK3
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3.2 ROAD UNCONSOLIDATED Line TK2 TK3




Danish TECHNICAL MAPS February 2000 page 104f 148

3.3 PARKING

Object definition

Outline of independantly delimited parking areas including interna distribution roads and approach and
exit roads shorter than 20 metres.

Measuring instruction

Regidiration is made at road surface edge.

Regidration of PARKING is aquestion of evauation, with the following as a guidance:

PARKING isregistered in connection with ROAD, but never in connection with INTERNAL ROAD.

Approach and exit roads shorter than 20 metres to parking areas are registered as PARKING.

Details

As PARKING in connection with ROAD is registered:
. Parking areas in connection with larger unities: Ingtitutions, shopping centres, sport ingdlations,
rallway gations, tourist sights etc.
Parking areas on squares and in town centres.
Parking areas in connection with block of houses, terrace houses and smilar.
Independant delimited parking areas, with own access road to ROAD CONSOLIDATED.

But not:

Parking areas on industria properties.
Parking areas along roads.

Bus stops.

Parking areas on single-family house plots.

Traffic idands, parking bays and smilar arrangements on parking arees are registered as TRAFFIC
ISLAND if they have a ddimitation like kerbs, plantation or smilar. Striping or change in surface at
same level isnot consdered as delimitation.

By photogrammetric registration PARKING is not registered undernegth other objects like bridges, in
tunnels under roof overhang and smilar invisble places.

3.3 PARKING Line TK2 TKS
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inthefidd regidration
| parking |
N N
bus stop
/ 7
road road consolidated
inthefidd regidration
‘ ¢ parking ']_51 k— parking
|
| entrance | |
traffic iland | L waffic igend
parking bay dh
road road consolidated

Upgrading

Because of uncertainty in earlier editions of this specification (with following interpretation varieties)
agreement- specific re-coding and adjustments must be made to ensure full conformity with the new edition
of the specifications.

3.3 PARKING Line TK2 TKS
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3.3 INTERNAL ROAD, CONSOLIDATED

Object definition

Outer edge of road surface on roads perceived to give access to a single property, and interna
consolidated roads on the property.

By consolidated is understood: asphalt, concrete, paving cobbles and similar.

M easuring instruction

Regidration is made at road surface edge.

Details

ASINTERNAL ROAD CONSOLIDATED isregistered:
. Roads serving as access to only one property
Roads longer than 20 metres on interna areas a building blocks, indtitutions, indugtria indalations,
arports, agricultura properties, cemeteries and smilar.
Internd parking areas on indudtria plots.
Squaresfor use of only collective traffic.
Consolidated roads in alotment garden aress.

But not:
Acces roads shorter than 20 metresto parking areas. These are registered as PARKING.
Roads on single-family house plotsin town areas
Roads in dlotment garden areas, where the road surface area coincide with HEDGE.

INTERNAL ROAD CONSOLIDATED is not registered underneath other objects like bridges, in
tunnels, under roof overhang and smilar.

Connection to other objects

Upgrading

Because of uncertainty in earlier editionsof this pecification (with following interpretation varieties) agreement-
gpecific re-coding and adjustments must be made to ensure full conformity with the new edition of the
Specifications.

Consolidated MAIN PATHs in cemetaries are re-coded INTERNAL ROAD CONSOLIDATED.

INTERNAL ROAD CONSOLIDATED shorter than 20 metres are deleted.

34 INTERNAL ROAD, CONSOLIDATED Line TK2 TK3




Danish TECHNICAL MAPS February 2000 page 100f 148

34 INTERNAL ROAD, CONSOLIDATED Line TK2 TK3
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35 INTERNAL ROAD, UNCONSOLIDATED
Object definition

Treffic lane ddimitation on unconsolidated roads, perceived to serve as accessroad to only one property,
and interna roads on private properties.

By unconsolidated road is understood dirt road, gravel road and Smilar.

M easuring instruction
Registered at outer traffic lane edge.
At accessroadsto agricultura propertiesthe unconsolidated interna road endsat the farmyard/buildings.

INTERNAL ROAD, UNCONSOLIDATED isregistered at access roads to agricultural properties, if
longer than 20 metres.

INTERNAL ROAD, UNCONSOLIDATED isonly registered if they are of apermanent character. Not
registered are dirt roads at building sites, tracks from spraying tractors and other whedl tracks only used
seasond afew timesayear.

Details

ASINTERNAL ROAD, UNCONSOLIDATED isregistered:

. Unconsolidated roads (drives) only serving as access road, drive, to asingle property.
Unconsolidated roads longer than 20 metres on internd aress like agricultura properties, in parks,
cemetaries and indudtrid inddlations, incdluding blind dleys longer than 300 metres and roads longer
than 50 metresleading to a TK object.

Internd parking areas on indugtrid plots.

Unconsolidated roads in dlotment garden aress.

Permanent forest roads with details corresponding to the 4-cm maps of The Naiond Survey &
Cadastre.

But not:
Access roads shorter than 20 metres to parking aress. These are registered as PARKING.
Roads on single-family house plots.
Roads in dlotment garden areas, where the road surface area coincide with HEDGE.

INTERNAL ROAD UNCONSOLIDATED is not registered underneath other objects like bridges, in
tunnels, under roof overhang and smilar.

Connection to other objects

Upgrading

Because of uncertainty in earlier editions of this specification (with following interpretation varieties)
agreement- specific re-coding and adjustments must be made to ensure full conformity with the new edition
of the specifications.

3.5 INTERNAL ROAD, UNCONSOLIDATED Line TK2 TK3
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Unconsolidated MAIN PATHs in cemetaries are re-coded INTERNAL ROAD, UNCONSOL |-
DATED.

3.5 INTERNAL ROAD, UNCONSOLIDATED Line TK2 TK3
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3.6 BICYCLE PATH

Object definition

Outer edge of surfaced bicycle path aong road.

M easuring instruction
Registered at edge.

Bicycle pathsareonly registered asBICY CLE PATH dong roads. Bicyclepath in owntrack isregistered
as MAIN PATH or PATH, VARIOUS.

BICYCLE PATH isregistered at delimitation between bicycle path and road sde or between bicycle
path and sidewalk.

Thelimit between bicycle path and road isnot registered asBICY CLE PATH, asroad consolidated has
ahigher priority. BICYCLE PATH will thusberegistered asasingleline away from thetraffic lane edge
or asadoubleline,

BICYCLE PATH isnot regigered if it is only ddimited by sriping.

BICYCLE PATH isonly passing byroadsif there is a change in surface or aphysica edge.

Details

BICYCLE PATH isnot registered underneeth other objects like bridges, in tunndls, under roof
overhang and smilar.

Connection to other objects

Upgrading

36 BICYCLE PATH Line TK3
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36 BICYCLE PATH Line TK3
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3.7 TRAFFIC ISLAND

Object definition

Outline of traffic idand ingdlations in connection with crossroads, pedestrian crossings and on parking
aress.

M easuring instruction

Registed at outline.

TRAFFIC ISLAND isonly registered if there is a shift in surface or aphysica edge.

If abicycle path / pedestrian crossing is built "through” atrafficidand, moretrafficidands are registered.
If abicyclepath/ pedestrian crossingishbuilt " passng over” atrafficidand, thetrafficidand isregistered as
one trafficidand.

Treffic idands, parking bays and smilar ingdlations on parking aress are registered as TRAFFIC
ISLAND if thereisapermanent delimitation in theform of kerbs, changein surfaceand smilar. Stripingis
not considered as permanent.

Details

TRAFFIC ISLANDs longer than 100 metres are registered as ROAD CONSOLIDATED.

Inner circlesin roundabouts are registered as ROAD CONSOLIDATED or SPEED CONTROL
INSTALLATIONS.

Connection with other objects

TRAFFC ISLAND is not snapped to other objects than itsdlf.

Upgrading

TRAFFC ISLAND must be snapped to itsdf.

3.7 TRAFFICISLAND Line TK3
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3.8 TRAFFIC FENCE

Object definition

Crash fence (stedl, concrete, cable) or wire fence at road ingtalations.

Maleinstruks

Wire fenceisregistered at centre. Crash fenceis registered at front line towards the road area.
Elevation is registered at top.

Details

Connection with other objects

Upgrading

3.8 TRAFFIC FENCE Line TK3
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3.9 SPEED CONTROL INSTALLATIONS

Object definition

Traffic moderating arrangements lying totdly or partly within the road area.

Measuring ingtruction
Isregistered a outline. Elevation & terrain.

Isregistered asdl single parts of traffic moderating ingtallationslike flower jars, flowerbeds, bottlenecks,
bus locks, "town gates’, shiftsin level (humps) and amilar.

Isregistered at kerb, ddimitation of ”humps’ or smilar, delimiting the useful areaof the road (traffic lane
edge).

Inner circles of roundabouts, only marked by shift in surface are registered as SPEED CONTROL
INSTALLATIONS.

Details

Ingtalations with only acoudtic or visuad warning are not registered.

At speed control ingtallations ROAD CONSOLIDATED isawaysregistered unbroken at the estimated
or actud extension of the traffic lane edge behind the speed control ingtdlation.

Connection with other objects

Upgrading
Relevant ROAD, VARIOUS are re-named SPEED CONTROL INSTALLATIONS.

Possible supplementary registrations.

3.9 SPEED CONTROL INSTALLATIONS Line TK3
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3.10 ROAD, VARIOUS

Object definition

Supplementary regigtrations in connection with roads and squares.

Measuring instruction

Isregistered a outline.

Details
Sdewalk, field access and Smilar is registered.

In the area between building/hedge and traffic lane is registered one line as ROAD VARIOUS f:
the width of the areaiislarger than 2 metres and
the distance from building/hedge to the sdewalk is larger than 1 metre and
the distance from the traffic lane edge is larger than 1 metre.

Where it is possible to choose between 2 or more sdewalk lines, the line farthest away from the traffic lane
edge isregistered as ROAD VARIOUS,

Hedge
>1m >2m
Road, various
Y/
Road

Connection with other objects

Upgrading
Double lines at sdewalks are ddleted, athough not without accept from the customer.
Humps and smilar arere-coded SPEED CONTROL INSTALLATIONS.

Fdd tracks are re-coded INTERNAL ROAD, UNCONSOLIDATED.

3.10 ROAD, VARIOUS Line TK3
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311 ROAD, CENTRE LINE

Object definition

The estimated centre line of roads delimited with the code ROAD and INTERNAL ROAD longer than
100 metres and a the sametime leading to an address. Roads with an unbroken centre strip isregistered
with 2 road centre lines— one for each traffic direction.

To ROAD CENTRE LINE is linked information about municipality number and road code, following
manuscript.

M easuring instruction

ROAD CENTRE LINE isregigtered &t terrain at the estimated middle of the traffic lane.

ROAD CENTRE LINE must not cross or touch the edge of the traffic lane except at byways with

unbroken edges of the traffic lane or where road or road centre line ends.

ROAD CENTRE LINE mugt pass through TRAFFIC ISLAND and SPEED CONTROL
INSTALLATION.

ROAD CENTRE LINE can only have sraight lines.

ROAD CENTRE LINE isregistered unbroken under bridges, buildings, through tunnels and smilar.
At approach and exit ramps at motorways and smilar ROAD CENTRE LINE is dso registered.
ROAD CENTRE LINE must beregistered tothelast addressat INTERNAL ROAD. To beregistered,

approach roadsto asingle address must be longer than 100 metres, from ROAD CENTRE LINE to the
middle of the farmyard.

in the fleld regislration
:
1
pull-in '
:
T y
2 . :
& |+ slowe track .
s 1
1
| .'
1
“weteem parking '
- T 1
I — 1

] ! r
| t

road cantrs line

311 ROAD, CENTRE LINE Line TK1 TK2 TK3
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ROAD, CENTRE LINE must end a afarmyard or snap to the line ending a blind alley. Where roads has
no sharp endin, the road centre line just end where the roadlines ends.

311 ROAD, CENTRE LINE Line TK1 TK2 TK3
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Details

If a parking place has its own road name ROAD CENTRE LINE is registered to the end/bottom of the
parking place.

Roundabouts are given road reference in the following ways:

If one of the roads to and from the roundabout is of greater importance than the other roads, the road
centre line in the roundabout is given the reference of this road.

If al roads have the sameimportance, the roundabout isgiven thereference of dl thegoining roads Thisis
done by extending the reference of the goining road to the right in the roundabout until the next goining
road. Asthistakes placefor al goining roads, dl parts of the circle will be given areference.

Thefallowing standardized additiona output possibilitiesareavailablefor ROAD CENTRE LINE: Road width
(0-3, 3-4.5,4.5- 6, 6-7.5, over 7.5, 7.5-9, over 9 metres) and accessroad centreline (centrelines on roads,
leading to only one property and which is abranch to another centre line with the same road code).

Connection with other objects
Where ROAD CENTRE LINEsare crossing each other out of level, a2D common point must be established.

A node is established (stop object, begin a new one) with 3D-snap where ROAD CENTRE LINE mesets
another ROAD CENTRE LINE, DRIVE CENTRE LINE or ROAD VARIOUSCENTRE LINE inthesame
eevation.

A 2D common point is established with STREAM CENTRE LINE &t crossng.
Upgrading

Road centre lines are changed, following the new definitione:
. Atblind dleysin town areas centre lines are extended to the end surface edge.
Road centre lines at parking places with an independant road code.
Road centre lines are extended to middle of farmyards.
Establishment of 2D common points at road crossings out of levd.
Roundabouts are re-coded the needed extent.
More drives caused by changed minimum distance.
Splines and arc of circles must be changed to straight lines.
Doubble road centre lines at roads with centre gtrip.

311 ROAD, CENTRE LINE Line TK1 TK2 TK3
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3.12 ROAD VARIOUS, CENTRE LINE

Object definition
Road and Parking with no ROAD CENTRE LINE, however not inindustrid aress.

Information on municipaity number and road code is not attached.

Measuring instruction

ROAD VARIOUS, CENTRE LINE isregistered at terrain at the estimated middle of the traffic lane
edges. ROAD VARIOUS, CENTRE LINE must not cross or touch the road edges except at byroads
with unbroken traffic lane edges or where road and centre line ends.

ROAD VARIOUS, CENTRE LINE must only have straight lines.

ROAD VARIOUS, CENTRE LINE isregistered unbroken under bridges, buildings, through tunnelsand
amilar.

Details

Connection with other objects
Where road centre lines are crossing out of level, a2D common point must be established.
A node is established (stop object and begin a new one) wit 3D-snap, where ROAD VARIOUS,

CENTRELINE meetsanother ROAD, CENTRE LINE or ROAD VARIOUS, CENTRE LINE at the
samelevd.

Upgrading

New object.

3.12 ROAD VARIOUS, CENTRE LINE Line
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3.13 DRIVE, CENTRE LINE

Object definition

Road centre lines at drives (access roads) serving only one address and with the same road code asthe
ROAD CENTRELINE itisabranch of, and shorter than the minimum valid for ROAD CENTRE LINE.

Information on municipality number and road code must be attached.

Measuring instruction

DRIVE, CENTRE LINE is regigered a terrain level where the middle of the traffic lane edges is
estimated to be. DRIVE, CENTRE LINE must not cross or touch thetraffic lane edges except at byroads
with unbroken traffic lane edges or where road and centre lines ends.

DRIVE, CENTRE LINE mugt only have sraight lines.

DRIVE, CENTRE LINE isregistered unbroken under bridges, buildings, through tunnels and smilar.

Details

Centre lines shorter than 10 m is not registered.

Connection with other objects

Where road centre lines are crossing out of level, a 2D common point must be established.

A nodeisestablished (stop and begin anew object) with 3D-snap, where DRIVE, CENTRE LINE meets
ROAD, CENTRE LINE at the same levd.

Upgrading

New object.

313 DRIVE, CENTRE LINE Line
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4 PATH

4.1 MAIN PATH

Object definition

Continuous paths in own track, including superior paths, serving as distributing network for Sde paths.

Measuring instruction

MAIN PATH isregistered by outline. Elevation & terrain.

MAIN PATH ispassing unbroken over PATH, VARIOUS, irrespective of visible ddimi-tation.
Peths leading over or under roads will often be MAIN PATHSs.

MAIN PATH will usualy dso be used as bicycle paths.

Paths with a name and code must be registered as MAIN PATH.

A path, leading from aparking place, turning space or isaccessroad to surrounding or nearby buildingsis
not aMAIN PATH.

MAIN PATH isregigtered only at the extreme outline of paths with more functions, including footpath
and bicycle paths separated by grass border/change in surface.

Details

Invisble MAIN PATHs under bridges and smilar are not registered.

Aninternd path in agreen areg, parc, cemetary or Smilar isregisered as PATH, VARIOUS.

Peths narrower than 1 metre are registered as PATH, VARIOUS.

Connection with other objects

Where MAIN PATH meets PATH, VARIOUS the line from MAIN PATH isregistered unbroken.

Upgrading
MAIN PATH registered by centre lineis re-coded to PATH, VARIOUS.

MAIN PATH must be closed where it megts PATH, VARIOUS.

41 MAIN PATH Line TK2 TKS
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4.2 PATH, VARIOUS

Object definition

Internd path in a green areg, parc, cemetary and access from road to building , with the exception of
angle-family houses.

M easuring instruction

Regigtered at outline. Elevation at terrain.

Peths narrower than 1 metre are registered at centre line.

Details

Paths to and from green areas, parcs and Smilar are not registered asPATH VARIOUS but asMAIN
PATH.

Invisble PATH VARIOUS under bridges and amilar are not registered.

The surface edge of aPATH VARIOUS, lying closer to HEDGE than 1 metre is not registered.

Connection with other objects

Upgrading
Because of uncertainty in earlier editions of this specification (with following interpretation varieties) agreement-

specific re-coding and adjusments must be made to ensure full conformity with the new edition of the
specifications.

4.2 PATH, VARIOUS Line TK3
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4.3 PATH, CENTRE LINE

Object definition

Centreline of paths registered asMAIN PATH and PATH, VARIOUS connecting MAIN PATH with
the road system.

M easuring instruction

PATH, CENTRE LINE must only have draight lines.

Regigtered at terrain.

PATH, CENTRE LINE isadwaysregistered at MAIN PATH. AsPATH, CENTRE LINE must havea
continuous course, it can be necessary to register PATH, CENTRE LINE whereit hasbeenimpossibleto
register MAIN PATH e.g. through consolidated areas, wherethe main pathisnot marked or only marked
by change in surface or amilar.

To PATH, CENTRE LINE is atached information on municipality number and path code following
manuscript.

Details

PATH, CENTRE LINE isregistered unbroken under bridges, buildings and smilar.

Connection with other objects

A node (3D) is established where PATH, CENTRE LINE meets another PATH, CENTRE LINE..

Upgrading

The specified connection with the objects must be established (snap).

Because of uncertainty in earlier editionsof this pecification (with following interpretation varieties) agreement-
gpecific re-coding and adjustments must be made to ensure full conformity with the new edition of the
specifications.

PATH, CENTRELINE isregistered wherearegistered PATH, VARIOUS connectsMAIN PATH with
the road network.

4.3 PATH, CENTRE LINE Line
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5 TRACK

5.1 RAILWAY TRACK

Object definition

A ralway track isapair of rails, condituting aralway track for ordinary railway operation.

M easuring instruction
RAILWAY TRACK isregistered a terrain, as middle of the two rails congtituting a railway track.

If thereisatrain on the track, the estimated middle under the train is registered, till with the elevation
taken on terrain.

At double track (or more) al the tracks are measured.

At railway stations and shunting yards al tracks are reg stered.

Details

Invigble tracks (under bridges, in tunnels, under platform roofs and smilar are not registered.

Tracks and smilar, not in use for ordinary railway operations (crane tracks, dump waggon tracks,
tram lines), are not registered as RAILWAY TRACKS.

Connection with other objects

All visblelinescdled RAILWAY TRACK mugt conditute a a coherent network asit doesin redlity.
RAILWAY TRACK mug snap 3D with itsdf, when meeting at the same level.

RAILWAY TRACK should not snap to other objects than itsdf.

Upgrading

Snap must be established when lacking.

5.1 RAILWAY TRACK Line TK1 TKZ TK3
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52 TRACK, VARIOUS

Object definition

Rails, like cranetracks, tram lines, dump waggon tracks, building berth, dipway and smilar whichisnot
used for ordinary raillway service.

M easuring instruction

Two pardld running rails for tran-like trangport are registered at the middle of the two rails. In other
caseseachrall isregistered separately i.e. cranetracks a harbour aress. Elevationisregistered at terrain.
Details

Invisble tracks (under bridges, buildings and Smilar) are not registered.

Cranetracks on top of buildings or structures are not registered.

Connection with other objects

Upgrading

5.2 TRACK,VARIOUS Line TK3




Danish TECHNICAL MAPS February 2000 page 138f 148

5.2 TRACK,VARIOUS Line TK3




Danish TECHNICAL MAPS February 2000

page 134f 148

5.3 RAILWAY, RAIL

Objed definition

The actud rall, where the train whedls are running.

M easuring instruction

Isregistered on top of therall.

Details

Details must be aggreed on for each project.

Connection with other objects

Details must be aggreed on for each project.

Upgrading

Details must be aggreed on for each project.

5.3 RAILWAY, RAIL Line
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6 WATER
6.1 COASTLINE
Object definition

Theinvisbleline at the time of foto exposure between land and sdt/fresh water.
With the exception of the part of acoastlineregistered asQUAY EDGE and STRUCTURE, HABOUR..

|dands, estimated to be permanent and larger than 100 n? are registered as coastline.

M easuring instruction

Regigtered at terrain.

COASTLINE isregistered where there is a natura coast in the form of a sandy beach, anatura rocky
coast or sat meadow. Artificial coasts (sandy beaches) for recreative purposes are aso registered as
COASTLINE.

Change to STRUCTURE, HABOUR or QUAY, EDGE will take place where respectively jettys or
actud quay begins.

COASTLINE isregistered across STREAM-CANAL and DITCH.

COASTLINE isregistered as one continuous object from STREAM, CENTRE LINE to STREAM,
CENTRE LINE or until changeto STRUCTURE HABOUR or QUAY EDGE.

COASTLINE isregistered unbroken under bridges.

Details

COASTLINE isregistered with as few points as possible.

Connection with other objects

COASTLINE, STRUCTURE HABOUR and QUAY EDGE must together form an unbroken linewitout
any gaps.

Where STREAM, CENTRE LINE is entering the sea, the COASTLINE is split, and end points are
established a both objects. Where DITCH is entering the sea, a common point is established for
COASTLINE and end point of DITCH.

Upgrading

COASTLINE is established accross STREAM-CANAL. End point is established a mesting with
STREAM, CENTRE LINE, and common point a meeting with DITCH.

Re-coding of dl jettys from COASTLINE to STRUCTURE HABOUR.

6.1 COASTLINE Line TK1 TK2 TK3
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6.2 LAKE

Object definition

The visble delimitation at the time of foto exposure between land and fresh weter.

M easuring instruction

Registered at terrain.

LAKE isregistered across STREAM-CANAL and DITCH.

LAKE smaller than 100 n¥ is registered as WATER HOLE.

|dands, perceived to be permanent, larger than 100 n? and lying in LAKE is registered as LAKE.

At fish pond industry one joint outline af basins not separated by other registered topography is
registrated as one LAKE. The middle of each basinisregistered as STREAM, CENTRE LINE.

inthefidd registration
|
stream streamE centre line
|
7
fish ponds Pid
7/
|
o [ R e A Y e
| I||I | I | LAKE | | |LAKE
L4 — | _
| | I 1T
e
|
road

Details
Overflow basns are not registered as LAKE.
Connection with other objects

3D common pointsare registered when STREAM, CENTRE LINE and DITCH enter or leaveaLAKE.
STREAM, CENTRE LINE must have an end point.

LAKE must have (2D/3D) common geometry with other area objects and the objects QUAY EDGE,
STRUCTURE HARBOUR, HEDGE IN OPEN COUNTRY and HEDGE IN TOWN when occuring.

Upgrading
Lakes are closed and re-coded area object.

Fish pond indudtry is registered by outline of more ponds. Centre lines are re-coded to STREAM,
CENTRE LINE or re-registred.

6.2 LAKE Area TK1 TK2 TK3
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6.3 STREAM - CANAL

Object definition

All streams wider than 2,5 metre between top of edges.

M easuring instruction

Registered at top of edgeif it exigs. If not, stream-cand is registered at water surface.

Details

The minimum width is 2.5 metre, however the registration must continue if only a shorter section of a
longer STREAM — CANAL is narrower.

Streams narrower than 2,5 metre are registered as STREAM < 2.5 METRE, CENTRE LINE.

Connection with other objects

Upgrading

STREAM — CANAL registered as stream, centre line must be re-named to STREAM <25 METRE,
CENTRE LINE.

STREAM —CANAL inTK 2 and TK3 areasis changed to registration to top edge wherethewidthis>

2.5 metre. Other STREAM —CANAL inTK 2 and TK3 areasis deleted. Where STREAM —CANAL
replaces existing LANDUSE BOUNDARY, LANDUSE BOUNDARY is deleted.

6.3 STREAM - CANAL Line TK1 TK2 TK3
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6.4 WATER HOLE
Object definition

The visble ddimitation at the time of foto exposure between land and water at permanent smaller lakes
and water holes, smaler than 100 n.
Temporary flooded areas are not registered.

Measuring instruction

Regigtered at terrain.

Details

Overflow basins are not registered as WATER HOLE.

Connection with other objects

Upgrading

64 WATERHOLE Area
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6.5 DITCH

Object definition

An open, atificia watercourse:

- sarving as drainage for roads, railways or

- mainly is under 2,5 metre between top edge and serving as drainage for fidlds and amilar.

Measuring instruction

DITCH isregistered & middle line. The elevation is registered at water level.

Details

Watercoursesunder 2,5 metre, seeming natural, areregistered as STREAM <25 METRE, CENTRE
LINE.

Ditcheswith no connection to other ditches or streamsare only registered if they arelonger than 50 metre
and wider than 0,5 metre.

Connection with other objects

DITCH isregistered with common pointswith STREAM - CANAL, STREAM <25METRE CENTRE

LINE, LAKE and COASTLINE.
These points are aso end points for DITCH.

Upgrading

Ditches must have common points with STREAM - CANAL, STREAM < 25 METRE CENTRE
LINE, LAKE and COASTLINE.

These points are aso end points for DITCH.

DITCH wider than 2,5 metre is registered as STREAM — CANAL with STREAM > 25 METRE,
CENTRE LINE.

DITCH exising with 2 lines must be re-registered.

6.5 DITCH Line TKS3
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6.6 STREAM >25METRE, CENTRE LINE

Object definition

Estimated middle of watercourses delimited by the STREAM — CANAL code.

Measuring instruction

The devation is measured at water level.

The width of the Stream is measured at top edge, dternatively at water level.

STREAM >25METRE, CENTRE LINE mustonly have sraight lines, and mustonly cut STREAM —
CANAL wherethe stream endsand i.e. is drained.

STREAM > 25 METRE, CENTRE LINE isregigtered in onejoined network with one objects from
node to node.

Details

STREAM >25METRE, CENTRE LINE isregistered with asfew points as possible.

Connection with other objects
2D common points are registered with ROAD CENTRE LINE &t crossngs.

STREAM > 25 METRE, CENTRE LINE is registered unbroken through the other objects in the
classes ROAD, PATH, TRACK and BUILDING.

3D common points (also beeing end pointsfor STREAM >25METRE, CENTRE LINE) isregistered
whereit meets STREAM >25METRE CENTRELINE, STREAM <25METRE CENTRE LINE,
LAKE and COASTLINE.

Where STREAM > 25METRE, CENTRE LINE ispassng aLAKE, the centrelineisregistered the
shortest possible way through the lake, dthough not over idands, and it must not have other common
points with the LAKE than outlet and entrance points.

Upgrading

Splines are re-calculated to Sraight lines.

Common and end points must be established.

Re-coding depending on width between top edges.

6.6 STREAM >2.5 METRE, CENTRE LINE Line TK1 TK2 TK3
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6.7 STREAM <25METRE, CENTRE LINE

Object definition

Edtimated middle of watercourses, streams, brooks and cands, forming part of a drainage sysem asa
natural part of the landscape.

M easuring instruction

The width of the watercourse is registered at top edge, dternatively at weter leve.

The eevation is measured at weater level.

STREAM < 2.5 METRE, CENTRE LINE must only have sraight lines

Nodes (3D) areregistered at DITCHes and other STREAM, CENTRE LINES.

STREAM < 25METRE, CENTRE LINE isregistered in one joined network with one objects from
node to node.

Details

STREAM < 25 METRE, CENTRE LINE isregistered with as few points as possible.

Connection with other objects
2D common points are registered with ROAD CENTRE LINE at crossings.

STREAM < 25 METRE, CENTRE LINE is registered unbroken through the other objects in the
classes ROAD, PATH, TRACK and BUILDING.

3D common points (also beeing end pointsfor STREAM < 2.5 METRE, CENTRE LINE) isregistered
whereit meets STREAM <25METRE CENTRELINE, STREAM >25METRE CENTRE LINE,
LAKE and COASTLINE.

Where STREAM <25 METRE, CENTRE LINE ispassing aLAKE, the centrelineisregistered the
shortest possible way through the lake, athough not over islands, and it must not have other common
points with the LAKE than outlet and entrance points.

STREAM <25 METRE isforming an internd network and has common points with DITCH.

Upgrading

6.7 STREAM <25 METRE, CENTRE LINE Line TK1 TK2 TK3
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7 BOUNDARIES AND TOPOGRAPHY

7.1 HEDGE IN OPEN COUNTRY

Object definition

Quickset hedges, stone dikes and ramparts as well as permanent wire fences and hoardings, not
Stuated in or nearby built-up areas with the character of village or larger town.

The boundary between town and land is not registered as HEDGE IN OPEN COUNTRY.

Measuring instruction

HEDGE IN OPEN COUNTRY isregigtered at middle, elevation at terrain.

Details

Measured is. quickset hedges, avenues, permanent wire fences, sonedikesand ramparts, al longer than
30 m, and retaining walls lower than 2 metre. Retaining wals higher than 2 metre are registered as
STRUCTURE.

At permanent wire fence is understood interlacing wire fence around transformer substations, barracks,
prisons and Smilar, and dso interlacing wire fence around i.e. deer farms and adong motorways.

Wals, wider than 1 metre isregistered as STRUCTURE.
Stone dikes and ramparts wider than 2 metre are registered by two lines.

Stone dikes and ramparts are only registered as HEDGE IN OPEN COUNTRY if they have a height
and width which prevents you to pass over them.

Trees in row and plantations with a width less than 10 metre are registered as HEDGE IN OPEN
COUNTRY with one line. Trees in row and plantations wider than 10 metre are regstered as
LANDUSE BOUNDARY with two lines.

Openings in HEDGE IN OPEN COUNTRY, smaller than 30 metre with a character of LANDUSE
BOUNDARY, is dill registered as HEDGE IN OPEN COUNTRY. No regigration is teken, if the
opening serves as adriving through passage, or if it is cultivated.

No HEDGE IN OPEN COUNTRY areregistered on single-family house plots, agrucultura property
building areas, indudtriad areas, camping place, parks, green areas and cemetaries.

Connection with other objects

HEDGE IN OPEN COUNTRY must have common geometry with the area LAKE.

Upgrading

Avenues, registered astreesis changed to HEDGE IN OPEN COUNTRY .
All HEDGES outsde built-up town aress are re-registered as HEDGE IN OPEN COUNTRY.

7.1 HEDGE IN OPEN COUNTRY Line TK1 TK2 TK3
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Hedges on sports grounds are registered as HEDGE IN OPEN COUNTRY  if the grounds lies
outside town aress.

7.1 HEDGE IN OPEN COUNTRY Line TK1 TK2 TK3
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7.2 HEDGE IN TOWN

Object definition

Quickset hedges, stone dikes, ramparts, permanent wire fences and retaining walls, Stuated in or nearby
built-up areas with the character of village or larger town, summer house areas, alotment gardens and
amilar.

Under HEDGE IN TOWN isphysica hedges and plantations, forming the boundary between town and
country.

M easuring instruction

HEDGE IN TOWN isregistered a middle, eevation at top. For reasons of object connection, middle of
hedge can be adjusted in relation to adjoining LANDUSE BOUNDARY - dthough not morethan 0,5
metre.

Details

HEDGE IN TOWN isnot regigered interna on single-family house plots, camping places, parks, green
aress, indugtrid ingtalations, cemetaries and consolidated areasin resdentid aress.

HEDGE IN TOWN is not registered across entrance drives.
HEDGE IN TOWN must be unbroken at entrance to house.
Avenues are registered as HEDGE IN TOWN.

Retaning walls higher than 2 metre are registered as STRUCTURE.

As permanent wire fence is understood interlacing wire fence around indudtria ingalations, technica
ingalations, indtitutions and smilar, and dong motorways.

Walls, wider than 1 metreisregistered as STRUCTURE.
Stone dikes and ramparts wider than 2 metre are registered with two lines.

Stone dikes, ramparts and garden limits are only registered asHEDGE IN TOWN if they have aheight
and width which prevents you to pass over them.

Connection with other objects

HEDGE IN TOWN must have acommon geometry with LAKE.

Upgrading

7.2 HEDGE IN TOWN Line TK1 TK2 TK3
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All HEDGE IN OPEN COUNTRY in built-up town areasmust bere-registred asHEDGE IN TOWN.
HEDGE in built-up town areas must be re-coded to HEDGE IN TOWN.

On sports grounds is registered HEDGE IN TOWN.

Avenues registered by trees are changed to HEDGE IN TOWN.

7.2 HEDGE IN TOWN Line TK1 TK2 TK3
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7.3 LANDUSE BOUNDARY
Object definition

Boundaries supplemented by HEDGE IN OPEN COUNTRY and HEDGE IN TOWN giving anideaof
the use of the area as garden, parc, forest, field, track, road, path, wetland, plot boundary and smilar.

M easuring instruction

LANDUSE BOUNDARY isregistered with elevation at terrain.

Boundary to road/track is registered including possible dope areas in the road/track area.
Details

LANDUSE BOUNDARIES between cultivated areas are registered at middlelineif thewidthissmaler
than 10 metre. If larger by two lines.

LANDUSE BOUNDARIES towards other objects are registered at cultivation/planting boundary.

LANDUSE BOUNDARY is not regisered interna on single-family house plots, indudtria aress,
agricultura property building areas, camping places and consolidated areas in resdentia aress.

LANDUSE BOUNDARIES stops at entrance drives.
LANDUSE BOUNDARIES is unbroken at entrance to houses or at PATH, VARIOUS.

Atwatercourse LANDUSE BOUNDARY isonly registered between the watercourse and forest, garden
areasand smilar.

LANDUSE BOUNDARY isnot registered around temporary garden aress a farms.

LANDUSE BOUNDARY shorter than 50 metrewithout connection to other objectsisnot registeredin
open country.

Internd LANDUSE BOUNDARIES in forests, only separating deciduous and coniferous forest isnot
registered.

Openings, meadow areas and cultivated areas larger than 10.000 m? within aforest areaisregistered as
LANDUSE BOUNDARY .

Fire breaks wider than 10 metrein forest ers registered as LANDUSE BOUNDARY with two lines.

HEDGE IN OPEN COUNTRY wider than 10 metreisregistered as LANDUSE BOUNDARY with
two lines.

LANDUSE BOUNDARY isregigtered around continuous growth (which is not forest), group of trees
and amilar in the open country, if the width islarger than 10 metre.

Where LANDUSE BOUNDARY is coinciding with road delimitation, only LANDUSE
BOUNDARY is registered.

7.3 LANDUSE BOUNDARY Line TK1 TK2 TK3
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Still LANDUSE BOUNDARY can be regisered as immediate extenson of adjoining LANDUSE

inthefield: registration:

S gras|

Gardens — T TandusBoundary

Road

BOUNDARY, HEDGE IN OPEN COUNTRY or HEDGE IN TOWN, with the purpose to form a
continuous course towards road (see drawing).

In coastal areassLANDUSE BOUNDARY isregistered a change from beach to foot of dune, or changefrom
beach or dune to more well defined areas like garden, parc, forest, field, road, path, moor and smilar.

Connection with other objects
LANDUSE BOUNDARY is snapped 2D/3D to HEDGE IN TOWN and HEDGE IN OPEN

COUNTRY.

Upgrading

No comments.

7.3 LANDUSE BOUNDARY Line TK1 TK2 TK3
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7.3 LANDUSE BOUNDARY Line TK1 TK2 TK3
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7.4 PLANTATION BOUNDARY

Object definition

Characteridticlines, separating aresslike artificia plantation areasin camping places, in parks, green aress,
wide road 9de plantationsin town areas and Smilar, dso ddlimitation of zoneswith hedges wider than 4
metre.

Measuring instruction

The boundary isregistered at terrain.

Outsde parcs, green areas and camping places and smilar PLANTATION BOUNDARIES areonly
registered for zones wider than 4 metre.

Inside the mentioned areas PLANTATION BOUNDARIES is dways registered, never HEDGE IN
OPEN COUNTRY / IN TOWN.

For quickset hedges with awidth between 4 and 10 metre, the lines PLANTATION BOUNDARY,
HEDGE IN OPEN COUNTRY /IN TOWN, PLANTATION BOUNDARY areregistered.

Details

PLANTATION BOUNDARY isnot regigtered a sngle-family house plots and on indudtrid plots.
Bunkers, greens and other objects at golf courses are not registered as SPORT INSTALLATION, but as
PLANTATION BOUNDARY.

Connection with other objects

Upgrading

On sports grounds PLANTATION BOUNDARY isddeted if it represents ahedge. It is replaced by
HEDGE IN OPEN COUNTRY /IN TOWN, re-registered a middle.

74 PLANTATION BOUNDARY Line TK3




Danish TECHNICAL MAPS February 2000 page 156f 148

7.5 SLOPE, TOP

Object definition

Sopesthat areimportant in relation to the surrounding terrain, and dopes separating planesin connection
with sports grounds, parcs, industrial areas, house blocks and similar.

Measuring instruction

SLOPE TOP isregistered at top of dope.

Details
Sopes higher than 2 metre must be registred.

Naturd dopesare only registered if they areimportant—that ishigher than 5 metre and so steep, that you
can not pass them on foot. |.e. coadta dliffs.

SLOPE TOP isnot registered a single-family house plots unless they form part of alonger course.

Top of rainwater reservoir is registered as SLOPE TOP.

Connection with other objects

Upgrading

7.5 SLOPE, TOP Line TK3
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7.6 SLOPE, BOTTOM

Object definition

Sopesthat are important in relation to the surrounding terrain, and d opes separating planesin connection
with sports grounds, parcs, industrid areas, house blocks and smilar.

M easuring instruction

SLOPE BOTTOM isregistered at bottom of dope (where dope changes into normd terrain).

Details
Slopes at ditches are not registered.

Natural dopesare only registered if they areimportant — that is higher than 5 metre and so steep, that you
can not pass them on foot. |.e. coastal cliffs.

SLOPEBOTTOM isnot reggtered at single-family house plots unlessthey form part of alonger course.

Bottom of rainwater reservoir isregistered as SLOPE BOTTOM at waterlevel/bottom.

Connection with other objects

Upgrading

7.6 SLOPE, BOTTOM Line TK3
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1.7 DECIDUOUS, SURVEYED

Object definition

Asaprincipleruledl larger deciduoustrees (stem > 20 cm, or tree crown diameter > 5 mif the tem can
not be seen or measured or the tree is supported by laths). Treesin avenues are not given this code.
Measuring instruction

DECIDUOUS, SURVEYED isregistered at centre of stem.

The devation isregistered  terrain.

Details

In town areas trees along roads, squares, main paths, paths and smilar are registered. Also individua
Sgnificant trees are registrated.

Individua sgnificant treesin open country areregistered as DECIDUOUS, SURVEYED, dsoif they are
ganding done a LANDUSE BOUNDARY.

Roadside trees, not being part of an avenue, are registered as DECIDUOUS, SURVEYED.
DECIDUOUS, SURVEYED arenct registered at Sngle-family houseplots, agriculturd property building
aress, indugtrid areas, camping place and cemetary.

DECIDUOUS, SURVEYED must not be used as an area symbol.

Connection with other objects

Upgrading

Treesin avenues are re-digitized to HEDGE IN OPEN COUNTRY or HEDGE IN TOWN.

7.7 _DECIDUOUS, SURVEYED Point TK3
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7.7 _DECIDUOUS, SURVEYED Point TK3
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7.8 CONIFEROUS, SURVEYED

Object definition

Asaprincipleruledl larger coniferoustrees (stem > 20 cm, or tree crown diameter > 5m if the tem can
not be seen or measured or the tree is supported by laths). Treesin avenues are not given this code.

M easuring instruction

CONIFEROUS, SURVEYED isregistered at centre of stem.

The devaion isregistered & terrain.

Details

In town areas trees dong roads, squares, main paths, paths and smilar are registered. Also individud
sgnificant trees are registrated.

Individua significant treesin open country are registered as CONIFEROUS, SURVEYED, dsoiif they
are standing aone at LANDUSE BOUNDARY .

Roadside trees, not being part of an avenue, are registered as CONIFEROUS, SURVEYED.
CONIFEROUS, SURVEYED are not regigered a sngle-family house plots, agricultura property
building areas, indugtrid areas, camping place and cemetary.

CONIFEROUS, SURVEYED must not be used as an area symbol.

Connection with other objects

Upgrading

Treesin avenues are re-digitized to HEDGE IN OPEN COUNTRY or HEDGE IN TOWN.

7.8 CONIFEROUS, SURVEYED Point TK3
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7.8 CONIFEROUS, SURVEYED Point TK3
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79 DECIDUOUS, SYMBOL

Object definition

AsDECIDUOUS, SURVEY ED where the stem can not be seen. However not treesin avenues.

M easuring instruction

Centre of tree crown isregistered, elevation & terrain.

Details

In town areas trees along roads, squares, main paths, paths and smilar are registered. Also individua
sgnificant trees are regisirated.

Individud significant treesin open country areregistered asDECIDUOUS, SURVEYED, dsoif they are
sanding done a LANDUSE BOUNDARY .

Roadside trees, not being part of an avenue, are registered as DECIDUOUS, SYMBOL.
DECIDUOUS, SYMBOL are not registered a sngle-family house plots, agricultura property building
aress, indugtrid areas, camping place and cemetary.

DECIDUOUS, SYMBOL must not be used as an area symboal.

Connection with other objects

Upgrading

Treesin avenues are re-digitized to HEDGE IN OPEN COUNTRY or HEDGE IN TOWN.

7.9 DECIDUOUS, SYMBOL Point TK3
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7.9 DECIDUOUS, SYMBOL Point TK3
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710 CONIFEROUS, SYMBOL

Object definition

As CONIFEROUS, SURVEY ED where the stemn can not be seen. Trees in avenues are not given
this code.

M easuring instruction

CONIFEROUS, SYMBOL isregistered at centre of tree crown.

The devaion isregistered & terrain.

Details

In town areas trees dong roads, squares, main paths, paths and smilar are registered. Also individua
sgnificant trees are registrated.

Individua sgnificant treesin open country areregistered as CONIFEROUS, SURVEYED, dsoif they
are standing aone at LANDUSE BOUNDARY .

CONIFEROUS, SYMBOL arenot regigtered at Sngle-family houseplots, agricultura property building
aress, indugtrid areas, camping place and cemetary.

CONIFEROUS, SYMBOL must not be used as an area symbol.

Connection with other objects

Upgrading

7.10 CONIFEROUS, SYMBOL Point TKS3




Danish TECHNICAL MAPS February 2000 page 16%f 148

7.10 CONIFEROUS, SYMBOL Point TKS3
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711 FOREST POLYGON

Object definition

Outline of forest with atota arealarger than 10.000 n¥.

M easuring instruction

FOREST is generated from existing geometry inthedata. It isalowed to supplement with new geometry
between exigting points to form a closed area. This means, that the geometry of a forest often will be
registered double in relation to other geometry.

If the total forest areais cut by ROAD, CENTRE LINE, RAILWAY or STREAM > 25 METRE,
CENTRE LINE, theforest is registered as more closed aress.

FOREST must not cross buildings with their gardens. Individud buildings can form part of FOREST.
Other area objects can form part of FOREST, if the totdl areaiislying insde the forest.

FOREST must not be registered insde a FOREST.

Details
All forests, forming awhole larger than 1 hectare (10.000 n).

Forest areas smaller than 10.000 n? will beapart of the quantity of forest polygonsif they areapart of a
larger forest area.

Connection with other objects

FOREST must not cross objects specified for TK1 maps.

Upgrading

711 FOREST POLYGON Area
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713  TOWN POLYGON

Object definition

Outline polygon of towns larger than 8 hectare.
M easuring instruction

TOWN isgenerated by straight linesfrom existing pointsin other objects. Not dl points are nescessarily
registered, but an estimated representative selection.

TOWN follows the outline of coherent built-up aress.
Green areas, sports grounds and industrial areas forms part of a TOWN.

TOWN is generated crossing roads, railways and water to create one closed polygon.

Details

Connection with other objects

Upgrading

7.12 TOWN POLYGON Area
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8 AREA SYMBOL

8.1 DECIDUOUS FOREST

Object definition

Symbol in deciduous forest areas larger than 1 hectare.

Measuring instruction

Symbols are only placed in areas ddimited by existing geometry.

DECIDUOUS FOREST is not registered a single-family house plots and on cemetary.
DECIDUOUS FOREST must not be registered in LAKE.

The symbol can be mixed with CONIFEROUS FOREST and WETLANDS if there is no clear
ddimitation.

When mixing of DECIDUOUS FOREST, CONIFEROUS FOREST and WETLANDS inside a
delimited ares, theindividud type must only be ddimited if the naturdl ddimitation is significant.
The devation at the point is not imperative.

Details

The symbols are placed regularly to illugtrate the type of the areaand typicdly at approx. 50 minterval.

Connection with other objects

Upgrading

8.1 DECIDUOUS FOREST Point TK1 TK2 TK3
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82  CONIFEROUSFOREST

Object definition

Symbol in coniferous forest areas larger than 1 hectare.

M easuring instruction

Symbols are only placed in areas ddimited by existing geometry.

CONIFEROUS FOREST isnot registered at single-family house plots and on cemetary.
CONIFEROUS FOREST must not be registered in LAKE.

The symbol can be mixed with DECIDUOUS FOREST and WETLANDS if there is no clear
delimitation.

When mixing of DECIDUOUS FOREST, CONIFEROUS FOREST and WETLANDS inside a
delimited areg, the individua type must only be ddimited if the naturd delimitation is sgnificant.
The eevation at the point is not imperative.

Details

The symbols are placed regularly to illugtrate the type of the area and typically at approx. 50 minterval.

Connection with other objects

Upgrading

8.2 CONIFEROUS FOREST Point TK1 TK2 TKS3
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83 WETLANDS/BOG

Object definition

Symbol inwetlandslarger than 1 ha. Areaslike bog, meadow, marsh whereit is neither possibleto move
on foot nor by boat.

Measuring instruction

Symbols are only placed in areas which can be ddimited by existing geometry.

WETLANDS is not registered a single-family house plots and on cemetary.

WETLANDS must not be registered in LAKE.

The symbol can be mixed with DECIDUOUS and CONIFEROUS FOREST if there is no clear
delimitation.

When mixing of DECIDUOUS FOREST, CONIFEROUS FOREST and WETLANDS insde a
delimited areq, the individua type mugt only be ddimited if the naturd ddlimitation is Sgnificart.
The devaion at the point is not imperative,

Details

The symbols are placed regularly to illugtrate the type of the areaand typically at gpprox. 50 minterval.

Connection with other objects

Upgrading

83 WETLANDS Point TK1 TK2 TK3
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84  SCRUB/GROWTH

Object definition
Symbolsin areas mainly covered by bushes and trees, not having the character of aforest.

Often occuring dong traffic ingalations, technica areas, in parcs, green aress, recreationa areas, sports
grounds and smilar town- and road related areas.

Measuring instruction

SCRUB / GROWTH will usudly be ddimited by PLANTATION BOUNDARY , HEDGE or ROAD.
SCRUB / GROWTH isnot registered at single-family house plots and on cemetary.

SCRUB / GROWTH must not be registered in LAKE

The eevation at the point is not imperative.

Details

The symbols are placed regularly to illugtrate the type of the areaand typically at approx. 10 m
interval.

Connection with other objects

Upgrading

84 SCRUB/GROWTH Point TK3
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84 SCRUB/GROWTH Point TK3
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85 MOOR

Object definition

Symbol in moor areas larger than 1 hectare.

M easuring instruction
Symbals are only registered in areas ddimited by existing geometry.
MOOR is not registered at single-family house plots and on cemetary.

The eevation at the point is not imperative.

Details

The symbols are placed regularly to illugtrate the type of the areaand typicaly at approx. 50 m
interval.

Connection with other objects

Upgrading

8.5 MOOR Point
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8.5 MOOR Point
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86 CEMETARY

Object definition

Symboal in cemetaries.

Measuring instruction
Symbals are only registered in areas ddimited by existing geometry.
CEMETARY isnot registered a single graves.

The eevation at the point is not imperative.

Details

The symbols are placed regularly to illugtrate the type of the areaand typicaly at approx. 50 m
interva.

The symbol must not be placed in buildings.

Connection with other objects

Upgrading

8.6 CEMETARY Point TK1 TK2 TK3
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8.6 CEMETARY Point TK1 TK2 TK3
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8.7 GRAVEL PIT/RAW MATERIAL / WASTE
Object definition
Symbol in areas larger than 1 hectare used as gravel pits, other raw material working and refuse

dumps.

M easuring instruction
Symbols are only registered in areas ddimited by existing geometry.

Regidration of elevation at the point is not imperative.

Details

The symbols are placed regularly to illustrate the type of the areaand typically at gpprox. 50 m
interval.

Connection with other objects

Upgrading

8.7 GRAVEL PIT /RAW MATERIAL / WASTE Point
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8.7 GRAVEL PIT /RAW MATERIAL / WASTE Point
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9 TECHNICAL INSTALLATIONS

9.1 HIGH TENSION LINE

Object definition

High tension lines on stedl or pairs of wooden pylons.

Measuring instruction

Areregistered as one sraight line at top of pylon / centre of madts.

Details

High tengon lineisregistered at each individua pylon and where the line ends.

Connection with other objects

Upgrading

9.1 HIGH TENSION LINE Line TK1 TK2 TK3
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9.1 HIGH TENSION LINE Line TK1 TK2 TK3
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9.2 HIGH TENSION LINE, PYLON BASE

Object definition

Concrete foundation on which dl or part of a high tenson pylon isresting.

M easuring instruction
Isregistered if the diagonal of each base islonger than 1 metre.

Isregistered &t terrain.

Details

All foundation units are registered at outline.

Connection with other objects

Upgrading

9.2 HIGH TENSION LINE , PYLON BASE Area

TK3
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9.2 HIGH TENSION LINE , PYLON BASE Area TK3
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93 MAST

Object definition

Centre of mast for eectricity and lamp standard.

M easuring instruction
Isregistered at centre.

Elevation isregistered at terrain.

Details
MAST is not registered a single-family house plots, industria and railway aress.
Only magtstdler than 3 metreis registered.

Only masts for road lighting and electricity supply are registered.

Connection with other objects

Upgrading
MAST isdividedin MAST, SSIGNAL STANCHION and RADIO- TV-MAST.

Public flagpoles, signs and boards are deleted or re-coded to VARIOUS TECHNICAL
INSTALLATIONS.

9.3 MAST Point TK3
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9.3 MAST Point TK3
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9.4 RADIO -TV - MAST
Object definition
Masts for communication purpose like radio/TV tranamitting aerids, commund aerids and telephony

masts.

M easuring instruction

Regigtered at centre. Elevation at top.

Details

RADIO-TV - MASTsaenot registered at single-family house plots.

Connection with other objects

Upgrading
MAST isdividedin MAST, SIGNAL STANCHION and RADIO-TV —MAST.

Must be controlled for correct eevation.

94 RADIO-TV - MAST Point TK1 TK2 TK3
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94 RADIO-TV - MAST Point TK1 TK2 TK3
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95 SIGNAL STANCHION

Object definition

Masts and stanchions for treffic regulating light sgnals.

M easuring instruction

Regigtered at centre. Elevation at top.

Details

SIGNAL STANCHION isnot registered on single-family house plots, industriad areasand raillway aress.

Connection with other objects

Upgrading

MAST isdividedin MAST, SSGNAL STANCHION and RADIO—-TV — MAST.

9.5 SIGNAL STANCHION Point
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9.5 SIGNAL STANCHION Point
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96 MAST, BASE

Object definition

Concrete foundation on which dl or part of aradio—TV - mast is resting.

M easuring instruction
Isregigtered if the diagona of each baseislonger than 1 metre.

Isregistered at terrain.

Details

All foundation units are registered at outline.

Connection with other objects

Upgrading

MAST, BASE isddeted whereit does not carry a RADIO - TV - MAST.

9.6  MAST, BASE Area

TKS3
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9.6  MAST, BASE Area TKS3
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9.7 WINDMILL

Object definition

Windmillsfor production of dectricity.

M easuring instruction

Isregistered at centre of windmill tower. Elevation isregistered at top.

Larger foundations are o registered as STRUCTURE.

Details

All windmills are regigtered.

Connection with other objects

Upgrading

Must be controlled for correct elevation.

9.7 WINDMILL Point

TK1 TK2 TK3
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9.7 WINDMILL Point TK1 TK2 TK3
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9.8 DRAIN GRATING

Object definition

Grating for outlet of surface water.

M easuring instruction

Registered at centre. Elevation is registered at terrain.

Details

All drain gratings are registered.

Connection with other objects

Upgrading

9.8 DRAIN GRATING Point

TK3
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9.8 DRAIN GRATING Point TK3
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99 SEWER MANHOLE

Object definition
Cover for descent to sewer, didtrict heating and smilar.
M easuring instruction

Regigtered at centre. Elevation is registered at terrain.

Details

All sawer manholes are registered.

Connection with other objects

Upgrading

99 SEWERMANHOLE Point

TK3
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99 SEWERMANHOLE Point TK3
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99 STATUE-STONE

Object definition

Statue, memorid, stone on burid mound or exceptiondly large natura stone.

M easuring instruction
Regigtered at centre. Elevation isregistered a terrain.

Large foundations are dso registered as STRUCTURE.

Details

STATUE — STONE is not registered on single-family house plots.

Connection with other objects

Upgrading

9.10 STATUE - STONE Point

TK3
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9.10 INSTALLATION BOX

Object definition

Telephone box, cable-end box, eectrica box, transformer and smilar.

M easuring instruction

Regigtered at centre. Elevation isregistered a terrain.

Details

Registered if the diagond islonger than 0.6 metre..

Connection with other objects

Upgrading

911 INSTALLATION BOX Point

TK3




Danish TECHNICAL MAPS February 2000 page 199f 148

911 INSTALLATION BOX Point TK3
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9.12 VARIOUS SYMBOL
Object definition
Important topographical objects like transformers, statues, monuments, buria mounds, large sSingle trees

and smilar.

M easuring instruction

Registered at centre. Elevation is registered at terrain.

Details

Connection with other objects

Upgrading

912 VARIOUS SYMBOL Point TK1 TK2
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912 VARIOUS SYMBOL Point TK1 TK2
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9.13 VARIOUSTECHNICAL INSTALLATION
Object definition
Technicd ingalations, separately agreed upon, including signdized technicd ingdlations.

Fire hydrants, stop cock, digtrict heating manhole cover, gas vaves, public flagpoles, traffic Sgns, traffic
boards, parc light masts and smilar.

Measuring instruction

Object codes after agreement

Details

After agreement.

Connection with other objects

After agreement.

Upgrading

913 VARIOUSTECHNICAL INSTALLATION  Point
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913 VARIOUSTECHNICAL INSTALLATION  Point




Danish TECHNICAL MAPS

February 2000

page 204f 148

9.14 MILESTONE

Object definition

After agreement

M easuring instruction

After agreement

Details

After agreement.

Connection with other objects

Upgrading

9.14 MILESTONE

Point




Danish TECHNICAL MAPS February 2000 page 20%f 148

9.14 MILESTONE Point
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9.15 TRAFFIC LANE MARKING

Object definition

After agreement

M easuring instruction

After agreement

Details

After agreement.

Connection with other objects

Upgrading

915 TRAFFIC LANE MARKING

Line
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915 TRAFFIC LANE MARKING Line
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9.16 TRAFFIC SIGNBOARD

Object definition

Portd acrossthe traffic lane, carrying traffic sgnboard.

M easuring instruction

Registered at the centre of both ends of the portd. Elevation is registered at top.

Details

Connection with other objects

Upgrading

9.16 TRAFFIC SSGNBOARD Line
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10 VARIOUS

10.1  Municipality number Number code from the Ministry of the Interior. Integer, 3 digits.
10.2 Road code From the CPR-regigter. Integer, 4 digits.

10.3 Road name From the CPR-register. Municipdity number and road code must

be attached. The road name s placed outside the road area. The road
nameis placed pardld to the road. The direction of the road name must fulfil the rule that the deviation
fromwest to east issmallest possible. The nameisplaced a gpprox. 500 metreinterva intown areasand
approx. 2.000 metre interval in the open country and in such away that there can be no doubt about the
correct name of aroad. At least one name per road isregistered. The customer must deliver the needed
information, among ather things to ddimit the course of the individua road.

10.4 House number In areas where the address project of the Ministry of Housing is

finished, the numbering of houses must be in accordance with the cross-
reference register, however excluded U-marked addresses. For multi-gtorey buildings with more
addresses in areas where the address project is not finished, only stairway entrance addresses of are
registered. To the house numbersis linked municipaity number and road code. The number is placed at
the estimated main building. The centre of the house number (inclusive possibleletters) must be placed 3m
inddethe building inthemiddle of thelongest side toward the adjoining road. The house number isplaced
pardld to thissde. The direction of the house number must fulfil the rule thet the deviation from west to
east issmdlest possible. On properties without buildings the house number is placed asif dl the plot was
one building. The house number (incl. References) must gppear only once, and al house numbers must be
shown. It isnot alowed to give intervas of numbers for row houses or blocks and smilar. If thereisno
room for the numbers, therule of placing can bedeviated. A house number must however never be placed
outsde the building. The customer ddivers the needed information.

10.5 Building number In accordance with the BBR-regigter. Integer with 3 digits.
Paced inthe middle of the building areg, dlthoug shifted from the house
number. Reference is linked after agreement.

10.6 Arrowin stream Oriented after downgrade.

10.7 Arrowon stairs Oriented after downgrade for sairs larger than 5 m.
10.8 Place name Important place names. The customer ddivers the needed
information.

10.9 Trig. point
10.10 Trig. Point, text
10.11 Benchmark
10.12 Benchmark, text

10.13 NATURAL CONTROL POINT

10 VARIOUS
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10.14 Natural control point, text

10.15 TERRAIN ELEVATION  Registered points (Y,X,Z), describing the terrain surface.
10.16 Terrain elevation, text

10.17 WATER SURFACE ELEVATION

10.18 Water surface elevation, text

10.19 SPECIAL ELEVATION Minimun, maximum and saddle point.

10.20 CONTOUR LINE Digitized or derived contour linesind. Z vaue. The devation
of the contourlineis given asterrain eevation, text (10.16).

10.21 STRUCTURE LINE Lines describing characteristic soft changesin theterrain, i.e. a
ridge.

10.22 BREAK LINE Lines describing characterigtic sharp breaksin theterrain, i.e.
the top of a cinstructed steep dope.

10.23 MASK AREA Areaindgde the DEM areawhere contour lines are not dways

desired drawn, i.e. buildings and lakes.
10.24 UNSURVEYED AREA Areaingde the DEM areawhere, with the used data collection
method, it has not been possibleto register withasufficient  dengty to
obtain the specified accuracy, i.e. in forests. A DEM will not be generated in this area.
10.25 DEM BOUNDARY Boundary surrounding the registered DEM.

10.26 Path name The customer ddlivers the needed information for the wanted
area. The nameis placed asroad names. Information on municipdity
number and possible path code is attached.

10.27 Text, various
10.28 Municipality boundary A polygon of graight lines, showing the course of the municipdity

boundary. Until an officd municipdity boundary is avalable, the
boundary must be agreed upon by the individua neighbouring municipdities.

10 VARIOUS
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10 VARIOUS




