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Figure 5-9: Modeling of Wells, Overhanging Cliffs and Tunnels

Model cutouts are explained in section 6.5.6.3, Model Cutout Zones and model conforming
modes are described in section 6.7, Model Conforming.

5.6.1.3.1 Data Type

The Primary Terrain Elevation component of the Elevation dataset is represented as a 1 or 2-
channel TIFF image. The first channel contains the Elevation of the grid post; the optional
second channel indicates the Mesh Type used to connect the four grid posts that are adjacent to
the grid element. The elevation is represented by a floating-point or signed integer value
expressed in meters and relative to the WGS-84 reference ellipsoid. Integer values for tiles at
LOD larger than 0 are scaled according to the following formula:

Integer values can make use of TIFF’s 8-bit, 16-bit, or 32-bit representation.

The Mesh Type is stored as an unsigned 8-bit integer.

5.6.1.3.2 Default Read Value

Simulator client-devices should assume an Elevation value of Default Elevation-1 if the data
values of the Primary Terrain Elevation component are not available (files associated with the
Primary Terrain Elevation component for the area covered by a tile, at a given LOD or coarser,
are either missing or cannot be accessed). The default value is stored in
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\CDB\Metadata\Defaults.xml. In absence of a default value, the CDB Specification states that
client-devices use a value of zero.

If the TIFF file has a single channel image, client devices assume a Mesh Type of zero.

5.6.1.3.3 Default Write Value

The files associated with the Primary Terrain Elevation component for area covered by a tile at a
given LOD need not be created if the source data is not available. Tiles partially populated with
data are not permitted. If the tool generating the Primary Terrain Elevation does not support the
optional Mesh Type, the optional second channel of the file need not be created; in which case
the TIFF file becomes a single channel image.

5.6.1.3.4 Supported Compression Algorithm

The CDB Specification supports the LZW compression algorithm for the Primary Terrain
Elevation component. Consider compressing the file if its content is not of type floating-point.

5.6.1.4 Primary Alternate Terrain Elevation Component

The accurate delineation of man-made elevation features such as roads, railroads, runways, and
natural elevation features such as ridgelines, coastlines requires very high levels-of-detail for the
Primary Terrain Elevation component. Such cases typically require an elevation grid pitch of
approximately 2 m or better (the equivalent of 8 million triangles per square kilometer) resulting
in unnecessary large storage and runtime processing. The Primary Alternate Terrain Elevation
component offers an effective solution to handle these use-cases.

The Primary Alternate Terrain Elevation component provides the means to accurately delineate
terrain features without having to revert to very fine LODs of the Primary Terrain Elevation
component. To do this, the Primary Alternate Terrain Elevation component encodes information
that re-positions each elevation sample anywhere within its assigned grid element. In other
words, the “phase” of each terrain elevation sample can be specified along the latitude and
longitude axes. In effect, the Primary Alternate Terrain Elevation component provides the
means to locally increase the altimetric precision of the modeled representation of a terrain
profile. While it would be possible for a modeler to manually control the position of individual
elevation points, it is expected that the SE tools automate this process by considering elevation
constraint points, lineals and areals provided by the modeler.

The constituents of the Primary Alternate Terrain Elevation are the elevation and mesh type at
the specified latitude and longitude offsets inside each grid element. These four constituents are
represented as 4 channels of a TIFF image.

The latitude and longitude offsets are expressed as unsigned 8-bit integer values that provide
position offsets expressed as 1/256th of the grid spacing for the LOD in question. Note that
since the movement of each elevation point is constrained to the inside of its respective grid
element, it is impossible to disrupt the (regular grid) topology of the elevation grid; furthermore,

182
© 2015 Open Geospatial Consortium



Open Geospatial Consortium — Common DataBase Specification
Version 1.0 @

Industry Version 3.2 published 19 March 2014

it is impossible to have elevation points that move outside of the confines of the tile-LOD.
Figure 5-10 illustrates the valid offset values inside each grid element of a tile-LOD.
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Figure 5-10: Encoding of Lat/Long Offsets
Figure 5-11 illustrates the coverage of grid elements inside a CDB tile. It shows that a grid post
is allowed to move inside the area covered by its grid element.
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Figure 5-11: Grid Element Coverage within a CDB Tile
The Latitude Offset is expressed as an 8-bit unsigned integer value ranging from 0 to 255. The
value is scaled so that each grid element is fragmented in 256 equal parts in the latitude direction.
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Thus, the elevation point cannot be positioned on the latitude of the next grid element directly
north of the current grid element.

The Longitude Offset is expressed as an 8-bit unsigned integer value ranging from 0 to 255. The
value is scaled so that each grid element is fragmented in 256 equal parts in the longitude
direction. Thus, the elevation point cannot be positioned on the longitude of the next grid
element directly east of the current grid element.

5.6.1.4.1 Data Type

The first channel of the TIFF image contains the Elevation component and is represented as a
floating-point or signed integer value. Integer values for tiles at LOD larger than 0 are scaled
according to the following formula:

Elevation = IntValuex2~L0D

Integer values can make use of TIFF’s 8-bit, 16-bit, or 32-bit representation.

The second channel of the TIFF image contains the Mest Type and is stored as an unsigned 8-bit
integer.

The third and fourth channels contain the Latitude and Longitude Offset components and are
stored as unsigned 8-bit integers.

5.6.1.4.2 Default Read Value

Simulator client-devices should assume an Elevation value of Default Elevation-1 if the data
values of the Primary Alternate Terrain Elevation component are not available (files associated
with the Primary Alternate Terrain Elevation component for the area covered by a tile, at a given
LOD or coarser, are either missing or cannot be accessed). The default value is stored in
\CDB\Metadata\Defaults.xml. In absence of a default value, the CDB Specification states that
client-devices use a value of zero.

The default Mesh Type, Latitude and Longitude Offsets are zero.

5.6.1.4.3 Default Write Value

The files associated with the Primary Alternate Terrain Elevation component for an area covered
by a tile at a given LOD need not be created if the source data is not available. Tiles partially
populated with data are not permitted.
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5.6.1.4.4 Supported Compression Algorithm

The CDB Specification supports the LZW compression algorithm for the Primary Alternate
Terrain Elevation component. Consider compressing the file if its content is not of type floating-
point.

5.6.1.5 Terrain Constraints

There are many instances where modelers may wish to take advantage of the availability of
position and altitude of cultural features in order to locally control the terrain elevation data at a
point, along a specified contour line or within a given area. This operation is usually performed
off-line by the modeler and requires that the Elevation dataset be edited and re-generated offline.

Table 5-12: Partial List of Hypsography FACCs (for Offline Terrain Constraining)

C Hypsography
A Relief

010 000 CAO010-000 | Contour_Line

4 4

A line connecting points having the same vertical datum
value.

020 | 000 CA020-000 Ridge_Line A line representation of a ridge top.

025 000 CA025-000 Valley_Line A line representation of the lowest part of a valley.

Line representing the demarcation of a sudden and
significant change in the gradient of the terrain relief.

026 | 000 CA026-000 Breakline

4 4

030 000 CAO030-000 | Spot_Elevation

4 4

A designated location with an elevation value relative to

a vertical datum.

A location with a generalized elevation value relative to
035 000 CAO035-000 'Water_Elevation a vertical datum associated with an inland, usually

confined, water body.

An arbitrary area outline created to establish elevation

as polygons.

A set of three spot elevations defining a terrain region

of constant slope and aspect.

4 4

040 000 CA040-000 Contour_Polygon

4 4

050 000 CAO050-000 Surface_Triangle

The Data Dictionary of CDB Specification makes provision for the representation of many
hypsography features within the Geopolitical Dataset (see Table 5-12: Partial List of
Hypsography FACCs (for Offline Terrain Constraining). By virtue of their semantics, these
features have no associated modeled representation. The modeler can use these hypsography
features to control the generation of the Terrain Elevation grid during the off-line CDB
compilation process. This terrain constraining operation can be performed by the SE tools as the
CDB is “assembled and compiled”. Note that runtime client-devices do not constrain the Terrain
Elevation Dataset to hypsography features. When terrain constraining is performed off-line,
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hypsography features must have AHGT set to True, thereby instructing the SE Tools to constrain
the terrain elevation using the supplied (lat-long-elev) coordinates. The Shapefile feature must
be a PointZ, a MultiPointZ, a PolyLineZ, a PolygonZ or a MultiPatch.

While these hypsography features can be used by the off-line SE tools to control the terrain
skinning process, these features can be instead converted into Constraint Features, thereby
deferring the terrain constraining process to runtime client-devices.

Constraint Features are features that instruct client-devices to runtime-constrain the terrain
Elevation Dataset to a set of prescribed elevation values. This provides modelers the ability to
accurately control terrain elevation profiles even if the Terrain Elevation Dataset is of modest
resolution and is regularly-gridded; furthermore, the original Elevation Dataset remains
unaffected. In effect, the Constraint Features provides a storage-efficient means of capturing
terrain contours without having to re-generate / reskin the terrain to a higher-resolution.

Note that this operation is performed on Elevation Datasets that are regularly-gridded or
irregularly-gridded. This capability is particularly effective when modelers wish to accurately
control terrain elevation profiles but only have regularly-gridded source elevation data of modest
resolution at their disposal. Each of these features is associated with vertices that define elevation
at the supplied lat-long coordinate(s). This approach provides a level-of-control similar to that of
Terrain Irregular Networks (TINs).

The following Constraint Features are used for Online Terrain Constraining:

[l Elevation Constraint Point (CA099-000): In the case of PointZ and MultiPointZ
features, the coordinates are used by the client-device to control the terrain
elevation at the specified (lat-long). The Feature’s AHGT attribute must be set to
TRUE. Note that features implemented as Shapefile Point, PointM, MultiPoint,
MultiPointM are ignored.

[l Elevation Constraint Line (CA099-001): In the case of PolyLineZ features, the
coordinates are used by the client-device to control the terrain elevation at the
specified (lat-long). The Feature’s AHGT attribute must be set to TRUE. Note
that features implemented as Shapefile PolyLine and PolyLineM are ignored.

"l Elevation Constraint Area (CA099-002): In the case of PolygonZ and MultiPatch
features, the coordinates are used by the client-device to control the terrain
elevation at the specified (lat-long). The Feature’s AHGT attribute must be set to
TRUE. Note that features implemented as Shapefile Polygon and PolygonM are
ignored.
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Table 5-13: List of Hypsography FACCs (for Online Terrain Constraining)

099 000 CA099-000 Terrain_Constraint_Point A point used to constrain the terrain elevation
rr A line consisting of multiple segments whose
099 001 CA099-001 Terrain_Constraint_Line vertices and edges are used to constrain the terrain
elevation
rr A multi-triangle convex or concave area whose
099 002 CA099-002 Terrain_Constraint_Area vertices and edges are used to constrain the terrain
elevation

An example of a point-feature is illustrated in Figure 5-12 . This picture shows a storage tank
located atop a hill. Given the high terrain relief in this area, the modeler is concerned that the
terrain may slope significantly in the immediate vicinity of the storage tank, particularly at
coarser LODs of the uniform-sampled terrain elevation grid. As a result, he defines a PointZ
Constraint Point feature that coincides with the position of the storage tank. AHGT set to True
so that the client-device will constrain the Terrain Elevation dataset to the supplied value.

Bounding Sphere

Storage,Taﬁk
Point-feature

Figure 5-12: Storage Tank Point-Feature

A second example of this principle illustrated in Figure 5-13, this time applied to a road lineal-
feature. This picture shows a divided highway running alongside a mountainous area. Given the
high terrain relief in this area, the modeler is concerned that the terrain may slope significantly in
the immediate vicinity of the road, particularly at the coarser LODs of the uniform-sampled
terrain elevation grid. As a result, he defines a PolyLineZ Constraint Lineal feature that
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coincides with the centerline of the road; AHGT set to True so that the client-device will
constrain the Terrain Elevation dataset to the supplied coordinates of the lineal feature.

The CDB Specification has well over 50 FACCs whose semantics are related to abstract
elevation-related features (such as CA010 Contour line; CA020 Ridge line; CA025 Valley line;
CAO026 Breakline ...) With the exception of VG018, all of them have semantics that imply a
single elevation value. The Feature “Variable Displacement Line”, FACC VG018, is an
exception; it allows for a (relative) elevation value for each of the vertices of the “Variable
Displacement Line”.

Figure 5-13: Road Lineal Feature

In the case where features overlap one other, client-devices are required to use the Layer Priority
Number (LPN) attribute; this attribute is mandatory for geographically overlapping features.
The LPN attribute is a number in the 0-32767; low numeric values correspond to low priority.
The LPN attribute is used to control the order in which the features are applied to (e.g. rendered
into) the Elevation dataset. Features are applied in succession in low-to-high priority order into
the Terrain Elevation dataset.

5.6.1.6  MinElevation and MaxElevation Components

The MinElevation and MaxElevation components are part of the MinMaxElevation dataset
whose purpose is to provide the CDB with the necessary data and structure to achieve a high
level of determinism in computating line-of-sight intersections with the terrain. The values of
each component are with respect to WGS-84 reference ellipsoid. Since both the MinElevation
and the MaxElevation values are provided by this Specification, any line-of-sight algorithm can
rapidly assess an intersection status of the line-of-sight vector with the terrain. An overview of
the algorithm governing the line-of-sight computations can be found in Section A.13 of
Appendix A.
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The MinElevation and MaxElevation values follow the “center grid data element” convention of
the CDB Specification.

The generation of the MinMaxElevation dataset is quite simple. In essence, each center grid
element in the MinElevation component represents the lowest altitude for the area represented by
that grid element. Likewise, each center grid element in the MaxElevation component represents
the highest altitude for the area represented by that grid element.

The MinMaxElevation dataset components are derived from the Primary Terrain Elevation and
Primary Alternate Terrain Elevation components. As a result, the MinMaxElevation dataset
cannot have more LODs than the Terrain Elevation component it is based on.

5.6.1.6.1 Level of Details

As can be seen in Figure 5-14: LOD Structure of Raster Datasets, the MinMaxElevation dataset
LODs share the same structure as the Elevation dataset.

Figure 5-14: LOD Structure of Raster Datasets

The generation of each successive LOD of the MinElevation and MaxElevation components is
illustrated in Figure 5-15: Generation of LODs for the MinMaxElevation Dataset (1D) and again
in more detail in Figure 5-16: Generation of LODs for the MinMaxElevation Dataset (2D).

The detailed algorithm for the generation of the MinMaxElevation dataset is as follows:
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1.

For a geocell, determine the finest available LOD of the Primary Terrain
Elevation and Primary Alternate Terrain Elevation components, (call it LOD

. For each tile at LOD = n, the MinElevation (and MaxElevation) grid elements

are generated by taking the corresponding minimum (and maximum) of the
surrounding four “corner grid data elements” of LOD = n of the Primary
Terrain FElevation component (illustrated as red dots in Figure 5-15:
Generation of LODs for the MinMaxElevation Dataset (1D)). If the Primary
Alternate Terrain Elavation component exists at LOD = n, the value of the
Elevation must be taken into account because it provides a better estimate of
the minimum or maximum elevation of the grid element. In other words, each
MinElevation sample value represents the minimum for the area formed by
the surrounding four “corner grid data elements” of the Primary Terrain
Elevation plus the contribution of the Primary Alternate Terrain Elavation for
the grid element. Likewise, each MaxElevation sample represents the
maximum of the area formed by the surrounding four “corner grid data
elements” of the Primary Terrain Elevation plus the contribution of the
Primary Alternate Terrain Elevation for the grid element, illustrated as green
dots in Figure 5-15: Generation of LODs for the MinMaxElevation Dataset
(1D).

Note that the generation of the rightmost (column) and topmost (row) of
values of a tile requires access to the adjacent tiles of the Primary Terrain
Elevation. Note however that the availability of Primary Elevation Data at
LOD = n within the entire CDB geocell cannot be guaranteed since the CDB
permits the generation of the Terrain Elevation Dataset at different resolutions
for each geographic area as illustrated in Figure 5-18: Availability of LODs
for Elevation and MinMaxElevation Datasets.

As aresult, a slight adjustment to the above algorithm is needed in order to
cater to the case where Elevation data is missing in adjacent tiles. There are
two cases to consider:

i. If Elevation data in the adjacent tiles (above and/or to the right) is not
available at » 2 LOD 2 —10 , then one or more of the 4 corner grid
elements samples will be missing, hence will not be available to
“participate” in the min() or max() function. In other words, the min() and
max() functions must be designed to cater to a variable number of inputs
depending on the availability of valid corner grid elements.

ii. If Elevation data in adjacent tile(s) is not available at LOD = n but is
available at a coarser LOD (call it LOD = m, where m 2 —10), then the
corner grid Elevation values of the LOD = m must be propagated to finer
LOD = n so that they can participate in the min() or max() functions. This
principle is illustrated in Figure 5-17: Generation of LODs for the
MinMaxElevation Dataset (1D) — Special Case.
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3. Each grid element value of the next coarser level-of-detail (LOD = n-1) of the

MinElevation (and MaxElevation) dataset is generated by taking the minimum
(and maximum) of four surrounding values of LOD = n of the MinElevation
(and MaxElevation) dataset, illustrated as red dots in Figure 5-15: Generation
of LODs for the MinMaxElevation Dataset (1D).

. Repeat steps 2 and 3 for levels of detail LOD = n-2, n-3, until LOD —10 is

reached.

. Perform step 4, but this time with LOD = m, (m 2 —10). Note that if Primary

Elevation data in adjacent tile(s) is not available at LOD = m but is available
at a coarser LOD (call it LOD = p, where p 2 —10), then the corner grid
Elevation values of the LOD = p must be propagated to finer LOD = m so that
they can participate in the min() or max() functions.

. Repeat until all LODs have been processed. Note that the MaxElevation tiles

at LOD = —10 contain a single value which represents the highest elevation
point for the entire geocell. Likewise, each of the MaxFElevation tiles at LOD
= —9 contains four values which correspond to the highest elevation points in
each of the four quadrants of the corresponding geocell.

LOD n (jfineést)

" » MaxElevation data values + MinElevation data values

*

© Elevation (corner values) at finest LOD

Figure 5-15: Generation of LODs for the MinMaxElevation Dataset (1D)
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Figure 5-16: Generation of LODs for the MinMaxElevation Dataset (2D)

192
© 2015 Open Geospatial Consortium



Open Geospatial Consortium — Common DataBase Specification

Version 1.0
Industry Version 3.2 published 19 March 2014

LOD n (finest) |

MRS PEEC LT

‘"'"R"Upa’g‘a"ré”"’v._.-""'
Samp[e to

e MinElevation data values

"« MaxElevation data values
o Elevation (corner values) at finest available LOD

Figure 5-17: Generation of LODs for the MinMaxElevation Dataset (1D) — Special Case
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Figure 5-18: Availability of LODs for Elevation and MinMaxElevation Datasets

The CDB Specification does not require that the entire LOD hierarchy be stored for the
MinMaxElevation dataset. In fact, it is possible to omit some of the finest levels-of-detail from
the hierarchy. The CDB Specification recommends that the MinElevation and MaxElevation
need only be stored to LOD = n - 4 and coarser (where # is the finest available LOD of the
Primary Terrain Elevation component in a geocell). For example if Primary Terrain Elevation
data is available for LOD = 15, then the MinMaxElevation hierarchy need only be provided for
LOD =-10to LOD = 11. Note, that LOD = -10 to LOD = 0 are always required subject to the
availability of Primary Terrain Elevation data (these guidelines are explained in more detail in
section 5.6.1.6.4, Default Write Value).

Note that the presence of the MinMaxElevation dataset has a negligible effect on the size of the
CDB. In fact, the dataset adds only 1% of additional storage over and above that required by the
Primary Terrain Elevation component. This is a small price to pay in order to provide the means
to significantly speed-up line-of-sight computations in applications requiring the utmost in
determinism and real-time.

5.6.1.6.2 Data Type

The MinElevation and MaxElevation components are represented as floating-point or signed
integer values. Integer values for tiles at LOD larger than 0 are scaled according to the following
formula:

Elevation = IntValuex2~L0D
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Integer values can make use of TIFF’s 8-bit, 16-bit, or 32-bit representation.

5.6.1.6.3 Default Read Value

The Line-of-Sight algorithm is described in Section A.13 of Appendix A. Note that the
algorithm starts with the coarsest LOD of the MinMaxElevation dataset; the algorithm
recursively executes with progressively finer level-of-detail versions of the MinMaxElevation
dataset until the algorithm decides it no longer needs to access finer levels or until the algorithm
no longer finds finer levels of the MinMaxElevation dataset.

If none of the LODs of the MinMaxElevation dataset are provided, then simulator client-devices
should assume default MinElevation and MaxElevation values. The default values for these
datasets can be found in \CDB\Metadata\Defaults.xml and can be provided to the client-devices
on demand. Handling of defaults falls under the following two cases:

I CASE I: In the case where the tile-LOD for the MinElevation and the
Primary Terrain Elevation components are both missing, the CDB
Specification recommends a default setting of
Default_MinElevation_Casel = Default_Elevation-1. Similarly, where a
tile-LOD for MaxElevation and the Primary Terrain Elevation
components are both missing, the CDB Specification recommends a
default setting of Default_MaxElevation_Casel = Default_Elevation-1.

2. CASE II: In the case where the tile-LOD for the MinElevation is
missing and the Primary Terrain Elevation is not missing, the CDB
Specification recommends a default setting of
Default_MinElevation_Casell = as supplied in Defaults.xml. In the event
where this default value is not supplied, the CDB Specification
recommends that client-devices use a default value of -400 m
(corresponding to the shore of the Dead Sea) for MinElevation.

3. Similarly, when MaxElevation is missing and the Primary Terrain
Elevation is not missing, the CDB Specification recommends a default
setting of Default_MaxElevation_Casell = as supplied in Defaults.xml. In
the event this default value is not supplied, the CDB Specification
recommends that client-devices use a default value of 8846 m
(corresponding to the peak of Mount Everest) for MaxElevation.

5.6.1.6.4 Default Write Value

The files associated with the MinElevation and MaxElevation components for the area covered
by a tile at a given LOD should not be created if the Primary Terrain Elevation data is not
available.

The CDB Specification recommends that the MinElevation and MaxElevation components be
generated in accordance to the following guidelines:
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If the finest LOD of the Primary Terrain Elevation component is available
at LOD = 4, then all LODs ranging from -10 < LOD < (n — 4) of the
MinElevation and MaxElevation components should be generated (where
n is the finest available LOD of the Primary Terrain Elevation
component). The technique illustrated in Figure 5-15: Generation of
LODs for the MinMaxElevation Dataset (1D) should be used to populate
the LOD hierarchy. Gaps (i.e., missing levels) in the MIP-MAP hierarchy
are not permitted. It is not permitted to generate MinElevation and
MaxElevation components tiles that are partially populated with data.

If the finest available LOD of the Primary Terrain Elevation component is
available at LOD < 3, then all LODs ranging from -10 < LOD < 0 of the
MinElevation and MaxElevation components should be generated. The
technique illustrated in Figure 5-15: Generation of LODs for the
MinMaxElevation Dataset (1D) should be used to populate the LOD
hierarchy. Gaps (i.e., missing levels) in the MIP-MAP hierarchy are not
permitted. It is not permitted to generate MinElevation and MaxElevation
components tiles that are partially populated with data.

In the event where parts of a MinElevation tile cannot be determined due to missing primary
elevation tiles, the CDB Specification recommends to use a default value of

Default MinElevation_Caselll, -400 m (corresponding to the shore of the Dead Sea) for
MinElevation. Similarly, in the event where parts of a MaxElevation tile cannot be determined
due to missing primary elevation tiles, the CDB Specification recommends to use a default value
of Default MaxElevation Caselll, 8846 m (corresponding to the peak of Mount Everest) for
MaxElevation. Figure 5-19: Missing MinMaxElevation Datasets shows this case:

196
© 2015 Open Geospatial Consortium



Open Geospatial Consortium — Common DataBase Specification
Version 1.0 @

Industry Version 3.2 published 19 March 2014

LOD -10
(1x1)

LOD -9 \\\\\
(h%\\\\

LOD -2 i
(256x256) .
LOD -1
(512x512)
(1024x1024) X L}

LOD 1 . i
(1024x1024) ~
b2\, \ o
{1024x1024) : ~

“
B L
/

et e e ot et et e o A A A e s S A P
/

Nizsing Mime-Msx Values

Figure 5-19: Missing MinMaxElevation Datasets

5.6.1.6.5 Supported Compression Algorithm

The CDB Specification supports the LZW compression algorithm for both the MinElevation and
MaxElevation components. Consider compressing the file if its content is not of type floating-
point.

5.6.1.7  MaxCulture Component

The purpose of the MaxCulture component is to provide the necessary data and structure for an
optimal level of determinism in the computation of line-of-sight, path finding and obstacle
avoidance algorithms with the cultural features of the CDB. The values of this component are
based on the heights of culture features with respect to the corresponding LOD of the culture, be
it its bounding sphere, its bounding box or its modeled representation (if supplied). In this
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context, the cultural features of the CDB are those represented by all vector tiled datasets
excluding those related to NAV.

Since MinElevation, MaxElevation and MaxCulture components are provided by this
Specification, any line-of-sight algorithm can rapidly assess an intersection status of the line-of-
sight vector with the terrain and/or with the cultural features of the CDB. Furthermore, since the
MaxCulture component follows the same conventions as the MinElevation and MaxElevation
components, it is easy for the LOS algorithm to combine the values to determine the
highest/lowest point (with or without cultural features) in a given geographic area. The culture-
variant of the LOS algorithm is virtually identical to the terrain-only case. Before undertaking its
computations, the LOS algorithm must add the values of MaxCulture to the MaxElevation
values, once adjusted for LOD, and then perform the first LOS determination based on this. If an
intersection is detected with MaxCulture, the final determination of intersection is conducted at
first with the bounding box of the cultural feature, then with the actual geometry of the cultural
feature (if available).

Note that the geographic areas where MaxCulture is zero can be used to quickly identify the
absence of any obstacles that can potentially affect the route of an entity.

The MaxCulture component also follows the “center grid data element” convention of the CDB
Specification. In the case where a cultural feature has no modeled representation, the
MaxCulture component must be generated from the feature’s bounding volume that overlaps
each MaxCulture grid data element. If the feature has an associated modeled representation, the
grid data of the MaxCulture component must be generated from the model geometry.

5.6.1.7.1 Level of Details

The coarser LODs of the MaxCulture component are iteratively derived from the finest
generated LOD.

Since the MaxCulture component is intended to be used in conjunction with the MaxElevation

component, it is recommended that the number of LODs for the MaxCulture component be equal
or greater than the MaxElevation component.

5.6.1.7.2 Data Type

The MaxCulture component is represented as floating-point or signed integer values. Integer
values for tiles at LOD larger than 0 are scaled according to the following formula:

Elevation = IntValuex2~L0D

Integer values can make use of TIFF’s 8-bit, 16-bit, or 32-bit representation.
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5.6.1.7.3 Default Read Value

If none of the LODs of the MaxCulture dataset are provided, then simulator client-devices
should assume default MaxCulture values. The default values for these datasets can be found in
\CDB\Metadata\Defaults.xml and can be provided to the client-devices on demand. Handling of
defaults fall under the following two cases:

1.

CASE I In the case where the MaxCulture component is missing, but
there is at least one vector dataset; client-devices should assume a default
MaxCulture value of Default MaxCulture_Casel. In the event this default
value is not supplied, the CDB Specification recommends that client-
devices use a value of 600 m (corresponding to the tip of World’s tallest
tower plus a margin of 47 m).

CASE II: In the case where the MaxCulture component is missing, but
there is not a single vector dataset; client-devices should assume a default
MaxCulture value of Default MaxCulture_Casell. In the event this
default value is not supplied, the CDB Specification recommends that
client-devices use a value of O m.

5.6.1.7.4 Default Write Value

The files associated with the MaxCulture components for the area covered by a tile at a given
LOD should not be created if the Primary Terrain Elevation data is not available.

The CDB Specification strongly recommends that the MaxCulture dataset be generated in
accordance to the following guidelines:

1.

If the finest LOD of any vector tiled datasets is available at LOD 2 6, then all
LODs ranging from -10 < LOD < (n — 6) of the MaxCulture dataset should be
generated (where #n is the finest available LOD of any vector tiled datasets).
The technique illustrated in Figure 5-15: Generation of LODs for the
MinMaxElevation Dataset (1D) should be used to populate the LOD
hierarchy. Gaps (i.e., missing levels) in the MIP-MAP hierarchy are not
permitted. It is not permitted to generate MaxCulture dataset tiles that are
partially populated with data.

. If the finest LOD of any vector tiled datasets is available at LOD < 5, then all

LODs ranging from -10 <= LOD < 0 of the MaxCulture dataset should be
generated (where n is the finest available LOD of any vector tiled datasets).
The technique illustrated in Figure 5-15: Generation of LODs for the
MinMaxElevation Dataset (1D) should be used to populate the LOD
hierarchy. Gaps (i.e., missing levels) in the MIP-MAP hierarchy are not
permitted. It is not permitted to generate MaxCulture dataset tiles that are
partially populated with data.

199
© 2015 Open Geospatial Consortium



Open Geospatial Consortium — Common DataBase Specification
Version 1.0 @

Industry Version 3.2 published 19 March 2014

5.6.1.7.5 Supported Compression Algorithm

The CDB Specification supports the LZW compression algorithm for the MaxCulture
component. Consider compressing the file if its content is not of type floating-point.

5.6.1.8  Subordinate Bathymetry Component

The Subordinate Bathymetry component consists of a grid of data values that represent the depth
of water (be it of fresh water bodies or of the ocean) with respect to the corresponding data
values of the Terrain Elevation (be it the Primary Terrain Elevation or Primary Alternate Terrain
Elevation components). The Subordinate Bathymetry component follows the corner grid
element conventions.

The generation of Bathymetry values is best explained by the illustration found in Figure 5-20:
Primary Terrain Elevation and Subordinate Bathymetry Components. In areas where Primary
Terrain Elevation values correspond to the surface of a body of water, each Bathymetry value
represents the height difference between the corresponding Primary Terrain Elevation value (the
reference) and the Earth’s Crust. In all other areas, the Bathymetry values represent the height
difference between the nearby water body and the Earth’s Crust. Appendix A.8 provides the
mandated behavior of client-devices when reading a LOD of a primary component and
combining it with another LOD of a subordinate component such as the Bathymetry.

4 Elevation dataset
O Bathymetry dataset

Water Level as
Represented by
Primary Elevation
Component

-------------

Figure 5-20: Primary Terrain Elevation and Subordinate Bathymetry Components

Positive (depth) values of Bathymetry indicate that the corresponding grid element is submerged,
i.e., the Earth’s Crust is below the elevation values in the Primary Terrain Elevation component.
Zero values correspond to the shoreline of the water body. Negative values of Bathymetry
indicate that the grid element is above water. The use of negative values of Bathymetry in the
vicinity of shorelines provides a better means of interpolating Bathymetry along shorelines; such
interpolation improve the precision of shoreline contours that can be derived from the isoline B =
0.
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In areas that are submerged, the Primary Terrain Elevation component represents the surface of
the water, not the elevation of the Earth’s Crust. The height of any point of the Earth’s Crust
with respect to the WGS-84 reference ellipsoid can be determined using Equation (eq. 5-3).

E, = E—max(0,B) (eq. 5-3)
Where E = Terrain Elevation component

B = Bathymetry component

E. = Earth’s Crust Elevation

The resulting profile of the Earth’s Crust is shown in Figure 5-21: Derived Earth Elevation
Values.

9 Derived Earth Elevation (Ee)

WGS-84 Elevation=0

ced00202.jpg

Figure 5-21: Derived Earth Elevation Values

The Bathymetry component needs to be provided only in areas on the Earth’s surface where
water is present. Below is another example of the relations between the Primary Elevation
component and the Subordinate Bathymetry component.
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Figure 5-22: Example of Primary Terrain Elevation and Bathymetry Components

5.6.1.8.1 Data Type

The Subordinate Bathymetry component of the Elevation dataset is represented as a 1 or 2-
channel TIFF image. The first channel contains the Depth of the grid post; the optional second
channel indicates the Type of Mesh used to connect the four grid posts that are adjacent to the
grid element. The depth is represented by a floating-point or signed integer value expressed in
meters and relative to the Primary Terrain Elevation component. Integer values for tiles at LOD
larger than 0 are scaled according to the following formula:

Depth = Intvaluex2~L0P

Integer values can make use of TIFF’s 8-bit, 16-bit, or 32-bit representation.

The Mesh Type is stored as an unsigned 8-bit integer.

5.6.1.8.2 Default Read Value

Simulator client-devices should assume a Depth value of Default Bathymetry if the data values
are not available. The default value can be found in \CDB\Metadata\Defaults.xml. In the case
where the default value cannot be found, the CDB Specification states that client-devices use a
value of zero. The default Mesh Type is zero.

5.6.1.8.3 Default Write Value

The files associated with the Subordinate Bathymetry component for area covered by a tile at a
given LOD need not be created if the source data is not available. Tiles partially populated with
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data are not permitted. If the tool generating the Subordinate Bathymetry component does not
support the optional Mesh Type, the optional second channel of the file need not be created; in
which case the TIFF file becomes a single channel image.

5.6.1.8.4 Supported Compression Algorithm

The CDB Specification supports the LZW compression algorithm for the Subordinate
Bathymetry component. Consider compressing the file if its content is not of type floating-point.

5.6.1.9  Subordinate Alternate Bathymetry Component

The Subordinate Alternate Bathymetry component is similar to the Primary Alternate Terrain
Elevation component; it provides a better delineation of the shoreline and bottom of water bodies
such as oceans, lakes, and rivers. To do this, the Subordinate Alternate Bathymetry component
encodes information that re-positions each depth samples anywhere within its assigned grid
element. In other words, the “phase” of each bathymetry depth sample can be specified along
the latitude and longitude axes. In effect, the Subordinate Alternate Bathymetry component
provides the means to locally increase the precision of the modeled representation of the floor of
water bodies. Again, it is expected that the SE tools produce the Subordinate Alternate
Bathymetry component by considering constraint points, lineals and areals provided by the
modeler.

The constituents of the Subordinate Alternate Bathymetry are the depth and mesh type at the
specified latitude and longitude offsets inside each grid element. These four constituents are
represented as 4 channels of a TIFF image.

5.6.1.9.1 Data Type

The first channel of the TIFF image contains the Depth component and is represented as a
floating-point or signed integer value. Integer values for tiles at LOD larger than 0 are scaled
according to the following formula:

Depth = Samplex2~L0P

Integer samples can make use of TIFF’s 8-bit, 16-bit, or 32-bit representation.

The second channel of the TIFF image contains the Mest Type and is stored as an unsigned 8-bit
integer.

The third channel of the TIFF image contains the Latitude Offset and is stored as an 8-bit
unsigned integer value ranging from 0 to 255. The value is scaled so that each grid element is
fragmented in 256 equal parts in the latitude direction. Thus, the grid post cannot be positioned
on the latitude of the next grid element directly north of the current grid element.
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The fourth channel of the TIFF image contains the Longitude Offset and is stored as an 8-bit
unsigned integer value ranging from 0 to 255. The value is scaled so that each grid element is
fragmented in 256 equal parts in the longitude direction. Thus, the grid post cannot be positioned
on the longitude of the next grid element directly east of the current grid element.

5.6.1.9.2 Default Read Value

Simulator client-devices should assume a Depth of zero (as well as a Latitude and Longitude
Offsets of zero and a Mesh Type of zero) when the Subordinate Alternate Bathymetry
component is not available.

5.6.1.9.3 Default Write Value

The files associated with the Subordinate Alternate Bathymetry component for an area covered
by a tile at a given LOD need not be created if the source data is not available. Tiles partially
populated with data are not permitted.

5.6.1.9.4 Supported Compression Algorithm

The CDB Specification supports the LZW compression algorithm for the Subordinate Alternate
Bathymetry component. Consider compressing the file if its content is not of type floating-point.

5.6.1.10 Subordinate Tide Component

The Tide component represents the height variation of water (be it of fresh water bodies of water
or of the ocean) with respect to the Primary Elevation component. The Tide component
implicitly follows the corner grid element conventions. Each value in the Tide component must
be matched to the available LOD elevation values of the Primary Elevation component.

The Tide component needs only to be provided in areas on the Earth’s surface that are in the
vicinity of water bodies. The information held in the Terrain Elevation and Tide components
permits a means for client-devices to accurately determine the shoreline profile as a function of
the tide level. When provided, the Tide component permits client devices to compute the
elevation (with respect to the WGS-84 mean sea-level reference) in areas permanently or
potentially submerged. The Tide component need not be limited to oceans; it can also be used to
specify the variation of height of any body of water (rivers, lakes, gulfs, etc.).

The Tide component also permits simulation of tides that varies with location. In order to
determine the shoreline profile at a given location, the simulator client-devices must first
determine the height of (say) the ocean in the immediate vicinity of that location. The
sophistication of this calculation can vary greatly with simulation fidelity. A discussion of
possible alternatives regarding the fidelity of simulation Tide simulation models can be found in
Section A.8 of Appendix A.

With the CDB Tide component, simulator client-devices can readily determine the height of the
ocean (or any water surface whose height varies) at any point and as a result can derive the
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geometry of the shoreline®'. While a stored vector shoreline representation might provide a more
straightforward means of representing the shoreline geometry for some client-devices, that
representation would not lend itself to determining the variation of the shoreline geometry with
varying tides. Furthermore, a vectorized representation of the shoreline geometry would
essentially be a single-level of detail of the shoreline geometry; as a result, it would need to be
generated at a resolution designed to match the highest LOD Terrain Elevation data. Coarser
shoreline LODs would essentially be samples of the shoreline vector geometry at progressively
greater spatial intervals.

The CDB Tide component represents the height variation of water surfaces anywhere on the
Earth’s surface. The variation need not be limited to the effect of tides®>. The Tide component
represents the height variation of the water surface above and below the mean water surface
level.

@ Elevation dataset
© Bathymetry dataset
o Tide dataset

Mean water
surface level

Figure 5-23: Terrain Elevation, Bathymetry and Tide Components

ol While a stored vector shoreline representation might have provided a more straightforward means of

representing the shoreline geometry for some client-devices, that representation was rejected because it would not
lend itself to determining the variation of the shoreline geometry with varying tides.

62 For instance, it could represent the nominal seasonal variations of water level of lakes and rivers.
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‘ Derived Surface elevation (Es)

B Derived Water elevation (Ew)

2660060060000 000

Mean water
surface level

Figure 5-24: Derived Earth Elevation, Water Elevation and Surface Elevation Values

From the above components, simulation client devices can compute a) the elevation of the water
Ew, b) the elevation of the earth’s surface Ee (be it submerged or potentially submerged), and c)
the surface elevation of the earth / water Es. These computations can be performed in all areas
where the Bathymetry and Tide components are available (e.g., areas submerged or potentially
submerged). The values for Ey, E., and Es are referenced to the WGS-84 mean sea-level
reference level. Equation (eq. 5-4) though (eq. 5-6) can be used to compute Ew, Ee and Es:

E,=E+min(0OB)+T (eq. 5-4)

E, = E—max(0,B) (eq. 5-5)

E, = max(E, E,) (eq. 5-6)
Where E= Terrain Elevation component

B = Bathymetry component

T = Tide component

E,, = Derived water elevation value
E. = Derived earth elevation value
E; = Derived surface elevation

Client devices interested in computing the height of the ownship over terrain or water can use
equation (eq. 5-7).

HAT =0 - E, (eq.5-7)
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Where 0= Ownship Altitude

Finally, client devices interested in determining the depth of water D, can use equation (eq. 5-8).

D =min(0,E, -E,) (eq. 5-8)
NOTE: A computed value of D of 0 means the point is above water.

5.6.1.10.1 Data Type

Tide components are represented as floating-point or signed integer values. Integer values for
tiles at LOD larger than 0 are scaled according to the following formula:

Tide = Intvaluex2~Lo0P

Integer values can make use of TIFF’s 8-bit, 16-bit, or 32-bit representation.

5.6.1.10.2 Default Read Value

Simulator client-devices should assume default Tide values if the data values are not available
(files associated with the Tide component for the area covered by a tile, at a given LOD or
coarser, are either missing or cannot be accessed). The default value can be provided to the
client-devices on demand. The CDB Specification recommends a default tide value of 2.5m
(published average magnitude of tides worldwide).

Simulator client-devices should assume a default Tide value of Default Tide if the data values
are not available (files associated with the Tide component for the area covered by a tile, at a
given LOD or coarser, are either missing or cannot be accessed). The default value can be found
in \CDB\Metadata\Defaults.xml and can be provided to the client-devices on demand. In the
case where the default value cannot be found, the CDB Specification recommends that client-
devices use a default tide value of 2.5m (average magnitude of tides worldwide).

5.6.1.10.3 Default Write Value

The files associated with the Tide component for area covered by a tile at a given LOD need not
be created if the source data is not available. Tiles partially populated with data are not
permitted.
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5.6.1.10.4 Supported Compression Algorithm

The CDB Specification supports the LZW compression algorithm for the Tide component.
Consider compressing the file if its content is not of type floating-point.

5.6.2 Tiled Imagery Dataset

In a CDB, the terrain imagery is depicted on a grid at regular geographic intervals. Each of the
components of the Imagery Dataset corresponds to the raster imagery draped over the terrain
skin derived from the Primary Terrain Elevation Dataset. The Raster Imagery Dataset implicitly
follows the center grid element conventions.

The CDB Specification provides for a set of alternate terrain imagery representations
corresponding to the visible spectrum terrain imagery at different periods of the year. Together,
these representations are stored in a set of Visible Spectrum Terrain Imagery (VSTI)
components. Each of these representations can be either monochrome or color.

In addition, the CDB Specification provides for a subordinate light map representation that can
be applied to the selected VSTI component for a night-time representation of lighting patterns
created by the projection of light-sources onto the terrain surface. The light-map can be either
monochrome or color.

5.6.2.1  Raster-Based Imagery File Storage Extension Naming

As briefly mentioned earlier in Section 1.4.10, the CDB Specification introduces the notion of
support for JPEG 2000 raster-based storage format for raster imagery files. Since the CDB
Specification enforces a unique filename for each dataset file, a different file extension is
required for such a dataset file format to distinguish it from TIFF for other raster based datasets,
thus any raster imagery dataset shall be stored under the “.jp2” file extension.

5.6.2.1.1 JPEG 2000 Metadata

In addition to the compressed image data, the JPEG 2000 files may contain metadata to hold
additional data boxes. They are the Intellectual Property box, XML box, URL box and UUID
box. Among them, the XML box is perfectly suited to store formatted metadata concerning the
source of this data, or the security attributes associated with the file usage. Below is the XML
format description of such metadata to be supported as part of this CDB Specification. It is to be
noted that the existence of this XML metadata box does not contain any information necessary
for decoding the image portion, and the correct interpretation of the XML data will not change
the visual appearance of the image. This metadata is divided in two distinct elements, namely
ORIGIN and SECURITY.
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5.6.2.1.1.1 Origin of data

XML Tag Name

Format

Description

Values

datetime

STRING

File Date & Time: This field shall
contain the file’s origination in the format
CCYYMMDDhhmmss, where CC is the
first two digits of the year (00-99), YY is
the last two digits of the year (00-99),
MM is the month (01-012), DD is the day
(01-31), hh is the hour (00-23), mm is the
minute (00-59), and ss is the second (00-
59). UTC is assumed to be the time zone
designator to express the time of day.

Default is 14 spaces

Date Format:
CCYYMMDDhhmmss

originatingstationid

STRING

Originating Station ID: This field shall
contain the identification code or name of
the originating organization, system,
station, or product. It shall not be filled
with spaces.

This 10-character field
must NOT be blank

originatorname

STRING

Originator’s Name: This field shall
contain a valid name for the operator who
originated the file. If the field is all
spaces, it shall represent that no operator
is assigned responsibility for origination.

Default is 24 spaces

originatorphone

STRING

Originator’s Phone Number. This field
shall contain valid phone number for the
operator who originated the file. If the
field is all spaces, it shall represent that
no phone number is available for the
operator assigned responsibility for
origination.

Default is 18 spaces

originatororganization

STRING

Originator’s Organization. This field
shall contain a valid name of the
supporting organization.

Default is 80 spaces

originatoraddress

STRING

Originator’s Address. This field shall
contain a valid address of the supporting
organization.

Default is 256 spaces

originatoremail

STRING

Originator’s Electronic Mail Address.
This field shall contain a valid email
address of the supporting organization.

Default is 100 spaces

originatorwebsite

STRING

Originator’s Web Site Address. This
field shall contain a valid web site address
of the supporting organization.

Default is 100 spaces

originatorremark

STRING

Originator’s Remark Text. This field
shall contain description text for any
special remarks concerning the file.

Default is 100 spaces
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5.6.2.1.1.2 Security

Attribute Name Format Description

Values

classificationlevel BYTE | File Security Classification:
This field shall contain a 1-
character valid value
representing the classification
level of the entire file.

Valid values are:
T (=Top Secret),
S (=Secret),

C (=Confidential),
R (=Restricted),
U (=Unclassified).

system STRING | File Security Classification
System: This field shall
contain valid values indicating
the national or multinational
security system used to
classify the file. If this field is
all blank spaces, it shall imply
that no security classification
system applies to the file.

Default is 2 spaces

Country Codes per FIPS 10-4
shall be used to indicate
national security systems;
codes found in DIAM 65-19
shall be used to indicate
multinational security systems.

codewords STRING | File Codewords: This field
shall contain a valid indicator
of the security compartments
associated with the file.

Default is 11 spaces

controlhandling STRING | File Control and Handling.
This field shall contain valid
additional security control
and/or handling instructions
(caveats) associated with the
file. Values include digraphs
found in DIAM 65-19 and/or
MIL_STD_2500B-Table A-4.
The digraph may indicate
single or multiple caveats.
The selection of a relevant
caveat(s) is application
specific. If this field is all
spaces, it shall imply that no
additional control and
handling instructions apply to
the file.

Default is 2 spaces

Values include one or more of
the tri/digraphs found in
DIAM 65-19 and/or
MIL_STD_2500B-Table A-4.
Multiple entries shall be
separated by a single space

releaseinstructions STRING | File Releasing Instructions.
This field shall contain a valid
list of country and/or
multilateral entity codes to
which countries and/or
multilateral entities the file is
authorized for release. If this
field is all spaces, it shall
imply that no file release
instructions apply.

Default is 20 spaces

Valid items in the list are one
or more country codes as
found in FIPS 10-4 and/or
codes identifying multilateral
entities as found in DIAM 65-
19.

© 2015 Open Geospatial Consortium

210




Open Geospatial Consortium — Common DataBase Specification

Version 1.0

Industry Version 3.2 published 19 March 2014

@

shall indicate the classification
level to which a file is to be
downgraded if the values in
File Declassification Type are
GD or GE. If this field is all
spaces, it shall imply that file
security downgrading does not

apply.

Attribute Name Format Description Values
declassificationtype STRING | File Declassification Type. Default is 2 spaces
This field shall contain a valid
indicator of the type of Valid values are:
security declassification or DD (=declassify on a specific
downgrading instructions date),
which apply to the file. DE (=declassify upon
occurrence of an event),
If this field is all spaces, it GD (=downgrade to a
shall imply that no file security specified level on a specific
declassification or date),
downgrading instructions GE (=downgrade to a specified
apply. level upon occurrence of an
event),
O (=0OADR),
X (= exempt from automatic
declassification).
declassificationdate STRING | File Declassification Date. Default is 8 spaces
This field shall indicate the
date on which a file is to be Date Format:
declassified if the value in File | ccyyMMDD
Declassification Type is DD.
If this field is all spaces, it
shall imply that no file
declassification date applies.
declassificationexemption | STRING | File Declassification Default is 4 spaces
Exemption. This field shall
indicate the reason the file is Valid values are X1 through
exempt from automatic X8 and X251 through X259.
declassification if the value in | X1 through X8 correspond to
File Declassification Type is the declassification
X. exemptions found in DOD
5200.1-R, paragraphs 4-
If this field is all spaces, it 202b(1) through (8) for
shall imply that a file material exempt from the 10-
declassification exemption year rule. X251 through X259
does not apply. correspond to the
declassification exemptions
found in DOD 5200.1-R,
paragraphs 4-301a(1) through
(9) for permanently valuable
material exempt from the 25-
year declassification system.
filedowngrade BYTE | File Downgrade. This field Default is 1 space

Valid values are:
S (=Secret),

C (=Confidential),
R (=Restricted).
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Attribute Name

Format

Description

Values

filedowngradedate

STRING

File Downgrade Date. This
field shall indicate the date on
which a file is to be
downgraded if the value in
File Declassification Type is
GD. If this field is all spaces,
it shall imply that a file
security downgrading date
does not apply.

Default is 8 spaces

Date Format:
CCYYMMDD

classificationtext

STRING

File Classification Text. This
field shall be used to provide
additional information about
file classification to include
identification of
declassification or
downgrading event if the
values in File Declassification
Type are DE or GE. It may
also be used to identify
multiple classification sources
and/or any other special
handling rules. If this field is
all spaces, it shall imply that
additional information about
file classification does not

apply.

Default is 43 spaces

Values are user defined free
text.

classificationauthoritytype

BYTE

File Classification Authority
Type. This field shall indicate
the type of authority used to
classify the file. If this field is
all spaces, it shall imply that
file classification authority
type does not apply.

Default is 1 single space

Valid values are:

O (= original classification
authority),

D (= derivative from a single
source),

M ( =derivative from multiple
sources).
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Attribute Name Format Description Values
classificationauthority STRING | File Classification Authority: | Default is 40 spaces
This field shall identify the
classification authority for the | Values are user defined free
file dependent upon the value | text which should contain the
in File Classification Authority | following information:
Type. If this field is all - original classification
spaces, it shall imply thatno | aythority name and position or
file (.:lassification authority personal identifier if the value
applies. in File Classification Authority
Type is O;
- title of the document or
security classification guide
used to classify the file if the
value in File Classification
Authority Type is D; and
Derive-Multiple if the file
classification was derived
from multiple sources. In the
latter case, the file originator
will maintain a record of the
sources used in accordance
with existing security
directives. One of the multiple
sources may also be identified
in File Classification Text if
desired.
classificationreason BYTE | File Classification Reason: Default is 1 single space
This field shall contain values
indicating the reason for Valid values are A through G.
classifying the file. If this These correspond to the
field is all spaces, it shall reasons for original
imply that no file classification | classification per E.O. 12958,
reason applies. Section 1.5.(a) through (g).
classificationsourcedate STRING | File Security Source Date: Default is 8 spaces
This field shall indicate the
date of the source used to Date Format:
derive the classification of the | ccyyYMMDD
file. In the case of multiple
sources, the date of the most
recent source shall be used. If
this field is all spaces, it shall
imply that a file security
source date does not apply.
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Attribute Name

Format

Description

Values

controlnumber

STRING

File Security Control Number:
This field shall contain a valid
security control number
associated with the file. The
format of the security control
number shall be in accordance
with the regulations governing
the appropriate security
channel(s). If this field is all
spaces, it shall imply that no
file security control number
applies.

Default is 15 spaces

filecopynumber

INT

File Copy Number: This field
shall contain the copy number
of the file. If this field is all
zeros, it shall imply that there
is no tracking of file’s number
of copies.

Default is 00000

Number can range between:
00000 to 99999

numberofcopies

INT

File Number of Copies: This
field shall contain the total
number of copies of the file. If
this field is all zeros, it shall
imply that there is no tracking
of numbered file copies.

Default is 00000

Number can range between:
00000 to 99999

© 2015 Open Geospatial Consortium

214




Open Geospatial Consortium — Common DataBase Specification

Version 1.0

Industry Version 3.2 published 19 March 2014 —k
5.6.2.1.1.3 JPEG 2000 XML Example
Table 5-14: XML Tags for the JPEG 2000 Metadata
<?xml version="1.0" encoding="UTF-8"?>
<JP2METADATA name="JPEG2000XML"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalLocation="JP2MetaData.xsd">
<ORIGIN>
<datetime> </datetime>
<originatingstationid> </originatingstationid>
<originatorname> </originatorname>
<originatorphone> </originatorphone>
<originatororganization></originatororganization>
<originatoraddress> </originatoraddress>
<originatoremail> </originatoremail>
<originatorwebsite> </originatorwebsite>
<originatorremark> </originatorremark>
</ORIGIN>
<SECURITY>
<classificationlevel> </classificationlevel>
<system> </system>
<codewords> </codewords>
<controlhandling> </controlhandling>
<releaseinstructions> </releaseinstructions>
<declassificationtype> </declassificationtype>
<declassificationdate> </declassificationdate>
<declassificationexemption> </declassificationexemption>
<filedowngrade> </filedowngrade>
<filedowngradedate> </filedowngradedate>
<classificationtext> </classificationtext>
<classificationauthoritytype> </classificationauthoritytype>
<classificationauthority> </classificationauthority>
<classificationreason> </classificationreason>
<securitysourcedate> </securitysourcedate>
<controlnumber> </controlnumber>
<filecopynumber> </filecopynumber>
<numberofcopies> </numberofcopies>
</SECURITY>
</JP2METADATA>
5.6.2.2 List of all Imagery Dataset Components
The Imagery Dataset is comprised of several components listed here and detailed in the
subsequentsecnons.
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Table 5-15: Imagery Dataset Components

CS1

File

L Extension

Component
Name

Component
Description

Dataset 004, Imagery

001

001 * ip2

Yearly VSTI
Representation

Corresponds to the terrain imagery draped
(orthographically) over the terrain skin derived
from the Primary Terrain Elevation Dataset.
This is the preferred Dataset Component for
year-round representative terrain imagery. It
may be single-channel monochrome or 3-
channel color image. This Dataset Component
follows the center grid conventions. Can be
used interchangeably with all other Alternate
VSTI representations.

002

001..004

Seasonal VSTI
Representations

Deprecated — Replaced with Quarterly VSTI
Representations below

003

001..012

Monthly VSTI
Representations

Monthly equivalent of Yearly VSTI
representation, i.e., this is the preferred Dataset
Component for month-based representative
terrain imagery. Can be used interchangeably
with all other Alternate VSTI representations.

004

001..004

Quarterly VSTI
Representations

Equivalent to Yearly VSTI representation but
for the selected quarter of the year. Can be used
interchangeably with all other Alternate VSTI
representations.

005

001

Subordinate
VSTLM

Corresponds to the terrain light maps draped
(orthographically) over the terrain skin derived
from the Primary Terrain Elevation Dataset. It
may be single-channel monochrome or 3-
channel color image. This Dataset Component
follows the center grid conventions.

5.6.2.3

Visible Spectrum Terrain Imagery (VSTI) Components

The VSTI component provides the visible spectrum imagery that is geo-graphically draped (and
usually ortho-rectified) over the geometric representation of the terrain skin that is stored in the
Primary Terrain Elevation Dataset. The CDB Specification provides the means to (optionally)
store alternate representations of the terrain imagery in order to provide the simulation client-
devices terrain representations that best represent the time-of-year being simulated. There are
three alternate approaches to the generation and storage of the VSTI Imagery Dataset and they
are organized as follows:

1.

Yearly: The first approach requires a single, year-round representation of the

terrain imagery.
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2. Quarterly: The second approach requires four variants of the terrain
imagery, one per calendar-year quarter®.
3. Monthly: The third approach requires monthly-variants of the terrain
imagery, one per month.
The VSTI Imagery Datasets can be provided and stored in any combination, be it yearly,
quarterly and/or monthly.

The VSTI dataset implicitly follows the center grid element conventions.

TERRAIN
IMAGERY
'DATA SET

ELEVATION
DATA SET

As rendered by
client device

Figure 5-25: Projection of Terrain Imagery Dataset onto Terrain Elevation Dataset

The CDB grid representation of this raster imagery assumes a gamma of 1.0 (see Appendix G)
and a color space model in conformance with Windows sRGB or YUV Color Space Profile.
sRGB is the default color space in Windows, based on the [EC 61966-2-1 Standard. CDB terrain
imagery can optionally be compressed into JPEG 2000 with varying degrees of quantization
(quality) levels. However, if using a quantization level different than 0, lossy image results in
possible image degradation and artifact addition.

5.6.2.3.1 Data Type

The VSTI component is represented as single-channel gray-scale images, or as triple-channel
non-paletted color images in JPEG 2000 format. The use of transparency on terrain imagery is
not allowed.

% Each quarter corresponds to specific months of the year. This concept of calendar-year quarters is distinct from
the concept of seasons whereby the later depends on whether the user is in the northern or the southern hemisphere
of Earth.
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5.6.2.3.2 Default Read Value

Simulator client-devices should default the VSTI values if the data values are not available (files
associated with the VSTI dataset for the area covered by a tile, at a given LOD or coarser, are
either missing or cannot be accessed). The default value can be found in
\CDB\Metadata\Defaults.xml and can be provided to the client-devices on demand. In the case
where the default value cannot be found, the CDB Specification recommends that client-devices
use a default value of half-intensity (0.5). Note that the default values are expressed as floating-
point numbers ranging from 0.0 to 1.0. This ensures that the default is interpreted in a consistent
manner independently of the data representation in the *.jp2 file.

Simulation client-devices are required to select the VSTI texture that best represents the
simulation date. The retrieval of VSTI textures by the client-devices must follow the following
conventions:

1. The simulation date is converted to a month of the year

2. If the monthly VSTI representation for that month number is absent, then the
client-device is required to determine which quarter of the year it is and search
for the quarterly representation of the VSTI

3. If a quarterly representation is absent, then the client-device is required to
search for a yearly representation of the VSTI

4. if the yearly representation is absent, then the client-device is required to
default to the Yearly default values found in \CDB\Metadata\Defaults.xml as
follows:

a. Default VSTI Y Mono
b. Default VSTI Y Red
c. Default VSTI Y Green
d. Default VSTI Y Blue

The above conventions are summarized in Table 5-16.

Table 5-16: VSTI Default Read Values

Monthly Quarterly Yearly Default
January 001
001
February 002 Default VSTI Y Mono
Default VSTI Y Red
March 003 001 Default VSTI Y Green
Default VSTI Y BI
April 004 clanit_Votl T _Blue
002
May 005
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Monthly Quarterly Yearly Default
June 006
July 007
August 008 003
September 009
October 010
November 011 004
December 012

5.6.2.3.3 Default Gamma Correction

The default gamma correction is defined by Default Imagery Gamma found in the Defaults.xml
metadata file. If Default Imagery Gamma is not found in Defaults.xml, or if Defaults.xml is not
found in the metadata directory, assume a default gamma correction of 1.0.

5.6.2.3.4 Default Write Value

The files associated with the VSTI component for area covered by a tile at a given LOD need not
be created if the source data is not available. Tiles partially populated with data are not
permitted.

5.6.2.3.5 Supported Compression Algorithm
The CDB Specification supports compressed form using the JPEG 2000 format.

5.6.2.4  Visible Spectrum Terrain Light Map (VSTLM) Component

The VSTLM component provides the visible spectrum terrain light maps that are
orthographically draped over the terrain skin (e.g., Primary Terrain Elevation Dataset) and onto
T2DModels. In addition, client-devices can also use the VSTLM component to orthographically
project the light map onto GTModels, GSModels and statically-positioned MModels.

Light maps fall under the category of subordinate textures. The light maps are used in low
illumination conditions (dusk, dawn, night) to represent the combined illumination effect of man-
made light sources (primarily lamp-posts) on the terrain. The technique provides a convenient
means to produce interesting and entirely predictable lighting effects without resorting to
computationally intensive local light sources.

The light map adds to the lighting levels provided by the simulated ambient light level; the
combined ambient lighting and the light map together modulate the underlying VSTI. Light
maps can be created in a number of ways, either manually with a tool such as Photoshop, from
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night-time imagery or finally from an off-line rendering process that simulates the illumination
effect of the urban lighting sources onto the terrain.

5.6.2.4.1 Data Type

The VSTLM component is represented as single-channel gray-scale images, or as triple-channel
color images. The data is stored in JPEG 2000 format. Note that in the case of a monochrome
VSTLM, the implied chrominance of the VSTLM is white.

5.6.2.4.2 Default Read Value

Simulator client-devices should default the VSTLM values if the data values are not available
(files associated with the VSTLM dataset for the area covered by a tile, at a given LOD or
coarser, are either missing or cannot be accessed). The default value can be found in
\CDB\Metadata\Defaults.xml and can be provided to the client-devices on demand. In the case
where the default value cannot be found, the CDB Specification recommends that client-devices
use a default value of zero-intensity (0.0). Note that the default values are expressed as floating-
point numbers ranging from 0.0 to 1.0. This ensures that the default is interpreted in a consistent
manner independently of its representation in the *.jp2 file. The default values are:

Default VSTLM_Mono
Default_ VSTLM_Red
Default_ VSTLM_Green
Default_ VSTLM_Blue

I

5.6.2.4.3 Default Gamma Correction

The default gamma correction is defined by Default Imagery Gamma found in the Defaults.xml
metadata file. If Default Imagery Gamma is not found in Defaults.xml, or if Defaults.xml is not
found in the metadata directory, assume a default gamma correction of 1.0.

5.6.2.4.4 Default Write Value

The files associated with the VSTLM component for area covered by a tile at a given LOD need
not be created if the source data is not available. Tiles partially populated with data are not
permitted.

5.6.2.4.5 Supported Compression Algorithm
The CDB Specification supports compressed form using the JPEG 2000 format.

5.6.3 Tiled Raster Material Dataset

Historically, Digital Feature Analysis (DFAD) and VPF (Vector Product Format) data have been
used to provide the terrain and cultural content information used by the real-time sensors, the
computer generated forces and the visual systems. The vectorized outlines of areas tagged with
attribution data had a cartoon-like appearance because they did not capture the richly varying
mixture of materials. Each geometric shape would be represented as a single material type
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resulting in simplistic sensor scenes. Sometimes, a locally applied texture pattern would be
applied to add some realism to the single material type. While it is still possible to build a CDB
in this manner, the preferred approach involves the use of the Raster Material Dataset described
here. The Raster Material Dataset can be readily derived from the (image) classification of
mono, color or multi-spectral imagery. This Dataset is a material-coded image with mixturing
data. It is independent of wavelength (visible, infrared, etc.) and is designed to support
geospecific, multi-spectral scene simulation across any computing platform. The Raster Material
Dataset is typically generated from material classification and mixturing analysis (see Figure
5-26: Image Classification Example). It can be developed directly from geospecific imagery,
(e.g., SPOT, Landsat) and have a one-to-one correspondence with the image data. The Raster
Material Dataset results in a smoothly varying simulation database free of hard edges
characteristically found in vectorized DFAD outlines.

Figure 5-26: Image Classification Example

The Raster Material Dataset provides the means to store the types of materials and the area
coverage of each material within each pixel of the dataset. In all other aspects, it follows
conventions similar to the VSTI dataset.

A Raster Material Dataset consists of a set or stack of “n” Material Layers. This stacking
arrangement permits the modeler to assign up to “n” materials to the area covered by each pixel
of the Raster Material Dataset. The Raster Material Dataset also consists of a stack of “n-1”
mixture layers; the mixture layers define the proportions of materials at each pixel. The CDB
Specification makes provision for up to 255 materials, (i.e., any pixel within the Raster Material
Dataset can be assigned up to 255 materials).
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Material Layers Mixture Layers

% 56 3
Layer 3 ] : 56
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12 5% 5 5 50% ~40% ~ 45% " 50%
Layer 2 25 04 11 10% 10% " 30
19 : 1204 X 154 0% 155 154
v 12 11 3 50% ~45% " 35% " 10%
2 12 12~ 12 50% ~55% ~ 55% " 50%
Layer 1 12 2~ 1 60% 9%~ 505
2 12 _~wu 1 X 55% ~100% " 55% " 85%
2 19 w1 50% " 55% " 35% " 90%

(Mi2 X .75) + (Mos X .15) + (M13 X .10)

Figure 5-27: Example of a Raster Material Dataset

Figure 5-23: Terrain Elevation, Bathymetry and Tide Components, provides an example of a
Raster Material Dataset consisting of 3 material layers and two associated mixture layers. The
first Material Layer (i.e., layer 1) consists of a regular grid of pixels; each pixel contains a code
that represents the (composite) material with largest area coverage. Likewise, the second
Material Layer consists of a grid of pixels whose code represents the (composite) material with
second-highest area coverage. Additional layers are added until the area corresponding to the
combined area of all (composite) materials at each pixel sums to 100%. Note that in layer 2, the
material layer value of some pixels can be ignored (shown as “-* in the illustration) because layer
1 had a material mixture value of 100%. Similarly, the material layer value of some pixels in
layer 3 can also be ignored because the mixture layers 1 and 2 add to 100%. In these cases, the
CDB Specification recommends that the layer value be assigned a Default Material Layer value
of 0.

NOTE: The numeric value for Default_Material_Layer is zero (“0”) and is reserved by the
CDB Specification.

Mixture Layers represent the percentage area coverage of each material within each pixel of each
mixture. Since all layers must add to 100%, it is possible to represent “n”” Material Layers with a
set of “n-1” Mixture Layers. The last layer is implicit, and it is set to (100% - Sum of areas from
previous layers). In the case where there is a single Material Layer, there is no need to store the
(implicit) Mixture Layer. When there are two or more Material Layers, the Mixture Layer(s)
must be generated.

222
© 2015 Open Geospatial Consortium




Open Geospatial Consortium — Common DataBase Specification

Version 1.0

Industry Version 3.2 published 19 March 2014

@

5.6.3.1

List of all Raster Material Dataset Components

The Raster Material Dataset is comprised of several components listed here and detailed in the

subsequent sections.

Table 5-17: Raster Material Dataset Components

File Component Component
(51 €S2 Extension Name Description
Dataset 005, RMTexture
001 001..255 | *.utif Composite | Each texel is an index into the Composite Material
Material Table (dataset 006). CS2 is the layer number.
Index Corresponds to a 2D grid of composite material
indices draped (orthographically) over the terrain
skin derived from the Primary Terrain Elevation
Dataset.
002 001..254 | *.tif Composite | Each texel indicates the proportion (between 0.0
Material and 1.0) of the composite material found in the
Mixture corresponding material layer. CS2 is the layer
number. Corresponds to a 2D grid draped
(orthographically) over the terrain skin derived
from the Primary Terrain Elevation Dataset. This
Dataset component follows the center grid
conventions.
Dataset 006, RMDescriptor
001 001 * xml Composite | The Composite Material Table is referenced by the
Material Composite Material Index component and contains
Table the definitions of the composite materials of a Tile-
LOD.

5.6.3.2

Composite Material Index Component

As mentioned earlier, the CDB Specification allows pixels of the Raster Material Dataset to
consist of several (up to 255) composite materials. To accomplish this, it uses a layering concept
that permits the assignment of several composite materials for each pixel in the Material Dataset.
As a result, the chosen representation for the Raster Material Dataset consists of a set or stacks of
“n” Material Layers, where “n” is the maximum number of composite materials encountered in
any pixel of the CDB tile at the specified LOD.

The code assigned to each pixel of each Material Layer is the index of a Composite Material
found in the Terrain Composite Material Table (TCMT) defined in 5.6.3.4.

Each pixel of the first Material Layer (e.g., layer “1”’) consists of a code that represents the
composite material with largest area coverage for that pixel. Likewise, each pixel of the second
Material Layer consists of a code that represents the composite material with second-highest area
coverage for that pixel. Additional layers are added until the area corresponding to the combined
area of all composite materials at each pixel sums to 100%.
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5.6.3.2.1 Data Type

The Material Layer components are each represented as single-channel, material coded one byte
unsigned integer value images stored in TIFF.

5.6.3.2.2 Default Read Value

If none of the Material Layer components are available (files associated with the Material Layer
dataset for the area covered by a tile, at a given LOD or coarser, are either missing or cannot be
accessed), simulator client-devices should default to a single Material Layer component whose
content defaults to a single default Composite Material. The default Composite Material can be
found in \CDB\Metadata\Defaults.xml and can be provided to the client-devices on demand.
The default value is:

. Default Material Layer (0)
In the case where the default value cannot be found, the CDB Specification recommends that
client-devices default to single substrate composite material whose base material is:

. Default Base Material (BM_LAND-MOOR)

5.6.3.2.3 Default Write Value

The files associated with the Material Layer components for the area covered by a tile at a given
LOD need not be created if the source data is not available. Tiles partially populated with data
are not permitted.

5.6.3.2.4 Supported Compression Algorithm

The LZW compression algorithm is applicable to Composite Material Index component in the
TIFF file format.

5.6.3.3  Composite Material Mixture Component

A Mixture Layer accompanies each Material Layer; its dimensions are identical to those of the
Material Layer. The pixel values of the Mixture Layer “n” represent the area coverage of
Material Layer “n”. Since all layers must add to 100%, it is possible to represent “n”” Material
Layers with a set of “n-1” Mixture Layers. As a result, the last layer is implicit, and it is set to
(100% - Sum of areas from previous layers). In the case where there is a single Material Layer,
there is no need to store the (implicit) Mixture Layer. When there are two or more Material
Layers, the Mixture Layer(s) must be generated.

5.6.3.3.1 Data Type

The Material Mixture components are each stored in a single-channel TIFF file. All values range
from 0.0 (0%) to 1.0 (100%). Integral types represent scaled integers to fit the range 0.0 to 1.0;
floating-point values are limited to the range 0.0 to 1.0.
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5.6.3.3.2 Default Read Value

If none of the Material Mixture components are available (files associated with the Material
Mixture dataset for the area covered by a tile, at a given LOD or coarser, are either missing or
cannot be accessed), simulator client-devices should assume equal mixturing for all available
Material Layers.

5.6.3.3.3 Default Write Value

The files associated with the Material Mixture components for the area covered by a tile at a
given LOD need not be created if the source data is not available. Tiles partially populated with
data are not permitted.

5.6.3.3.4 Supported Compression Algorithm

The LZW compression algorithm is applicable to Material Mixture components in the TIFF file
format. Consider compressing the file if its content is not of type floating-point.

5.6.3.4  Composite Material Table Component

This Composite Material Table is called the Terrain CMT, or just TCMT; it provides a list of the
Composite Materials shared by the Material Layers of the Material Dataset. There is one TCMT
for each CDB tile.

5.6.3.4.1 Data Type
The TCMT follows the syntax described in Section 2.5.2.2, Composite Material Tables (CMT).

5.6.3.4.2 Default Read Value

Simulator client-devices should default the Terrain Composite Material Table if file associated
with the Terrain Composite Material Table for the area covered by a tile, at a given LOD, is
either missing or cannot be accessed. The default values for the Terrain Composite Material
Table can be found in \CDB\Metadata\Defaults.xml and can be provided to the client-devices on
demand. The default value is a single Composite Material and is named:

. Default Material Layer (0)
If the default information cannot be found within the \CDB\Metadata\Defaults.xml file, the CDB
Specification recommends defaulting to single substrate composite material whose base material
is named:

. Default Base Material (BM_LAND-MOOR)
If an index is not found in the Terrain Composite Material Table, use the same defaulting
mechanism.
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5.6.3.4.3 Default Write Value

The files associated with the Terrain Composite Material Table for the area covered by a tile at a
given LOD need not be created if the source data is not available. Tiles partially populated with
data are not permitted.

5.7 Tiled Vector Datasets

Vector tiles differ from their raster counterpart in three important ways. First of all, a vector
tile’s internal structure permits a non-uniform distribution of elements within the tile, (i.e., the
position of each element within the tile is explicit). Secondly, the vector tile’s internal structure
permits a variable number of elements within the tile confines. Finally, it is possible to control
the distribution of the element types from a single list.

Conceptually, the LOD of a vector tile implicitly provides the average density of elements within
the tile. The run-time level-of-detail behavior that controls the rendered number of data elements
depends on various parameters and on the off-line filtering process.

NOTE: The LOD referred to in this section concerns itself with the grouping of cultural features
into tiles at specified LODs, and not with the geometric accuracy or detail of the modeled
representation of these features.

5.7.1 Introduction to Vector Datasets

The CDB Specification uses ESRI Shapefiles to represent vector data and attributes. All shape
types are supported to represent point, lineal, and areal features.

A point feature is a geographic entity where its simplest representation resolves to a point with
general attributes such as size, position, or material. A lineal feature is a geographic entity that
defines a one-dimensional feature such as a road, a canal, a river. An areal feature is a
geographic entity where its simplest representation resolves to a two-dimension feature with
general attributes such as size, position and contours. In this context, a geographic entity is
always specified by latitude and longitude coordinates; in turn, the geographic entity is
conformed onto the terrain by the client-device.

The lineal and areal feature’s representation abstractly resolves to a one or a two dimensional
feature. Unless otherwise specifically mentioned in the CDB Specification, lineal and areal
feature’s representations are not used to model a geometrical representation. However, these
features may optionally reference an explicitly modeled representation (for example an
OpenFlight model) located in the geospecific model or the geotypical model datasets.

As per ESRI Shapefile Technical Description, the set of attributes of Vector features are stored in
dBase III+ files. Refer to Appendix D for the file format description. The CDB Specification
provides three attribution schemas to represent attribution data:

. Instance-level attribution schema
. Class-level attribution schema
. Extended-level attribution schema
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To completely represent the vector data and attributes in a given tile, the CDB Specification
requires that a Vector dataset consists of some of all of the following files:

*shp — feature shape files that provides the geometric aspects of each
instance of a vector feature (point, lineal, and areal features). All instances of
the feature must be of the same Shape type. While the Shapefile format
supports up to 13 different types (each one stored in a different shape file),
CDB Specification requires a maximum of one Shapefile type for point
features, a maximum of one Shapefile type for lineal features and a maximum
of one Shapefile type for areal features for each tile (for a maximum of 3
feature Shapefiles per tile).

*.shx — feature index files that stores the file offsets and content lengths for
each of the records of the feature files. The only purpose of these files is to
provide a simple means for clients to step through the individual records of
the feature files (i.e., it contains no CDB modeled data).

*.dbf — feature instance-level files that provide the instance-level attribution
data for each of the records of the feature.

*.dbf — feature class-level files that provide the class-level attribution data for
each class of features present in the feature shape files.

*.dbf — feature extended-level files that provide optional extended-level
attribution data for entries in either the feature instance- or class-level files.

*shp — figure point shape files allow modelers the ability to assign specific
attribution for each point in lineal or areal features. Without this additional
Shapefile, the Shapefile format only allows specifying a single attribution for
the entire lineal or areal feature. The CDB Specification extends the concept
to allow specific attribution to each point of these features while enforcing
position correlation. For instance, in case of a PowerLine feature, it is
possible to associate, within the same dataset, a different geometric
representation of a PowerLine pylon for each point of the lineal and still
maintain the relationship between the point and the lineal.

* shx — figure point index files that stores the file offsets and content lengths
for each of the records of the figure point shape files.

*.dbf — figure point instance-level files that provide the instance-level
attribution data for each of the records of the figure point shape files.

*.dbf — figure point class-level files that provide the class-level attribution
data for each class of features present in the figure point shape files

*.dbf — figure point extended-level files that provide optional extended-level
attribution data for entries in either the figure point instance- or class-level
files.
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*.dbf — 2D relationship files. These files establish the relationship of point,
lineal, and areal features of a single or different datasets in a tile and between

tiles.

In addition to *.shp, *.dbf and *.shx files, the Shapefile standard also refers to a memo file with a
* dbt file that is used to store comment fields associated with the attribution *.dbf file.

All of the information that is needed to instance features is organized in accordance to the CDB
tile structure. All the tiled Vector dataset files are located in the same directory; the dataset’s
second component selector (CS2) is used to differentiate between files with the same extension
or with the same Vector features. Table 5-18: Component Selector 2 for Vector Dataset,
presents the list of codes that are allocated. Note that Vector datasets do not necessarily use all
of the Dataset Component Selector 2 reserved codes. Users of the CDB Specification should

refer to the appropriate section for an enumeration of the supported File Component Selector 2
codes as well as the ones specific to the Dataset.

The Vector dataset concept and the FACC concepts overlap somewhat; some of the Vector
datasets are generalizations or specializations of FACCs. Appendix N provides a recommended
mapping of the FACC attributes across the CDB Datasets. Note that the same feature should not
have two representations.

Table 5-18: Component Selector 2 for Vector Datasets

CS2 | File Extension Dataset Component Name Supported Shape Type

001 | *.shp Point features Point, PointZ, PointM,
* shx MultiPoint, MultiPointZ,
*.dbf MultiPointM

002 | *.dbf Point feature class-level attributes N/A

003 | *.shp Lineal features PolyLine, PolyLineZ,
*.shx PolyLineM
*.dbf

004 | *.dbf Lineal feature class-level attributes N/A

005 | *.shp Areal features Polygon, PolygonZ,
*.shx PolygonM, Multipatch
*.dbf

006 | *.dbf Areal feature class-level attributes N/A

007 | *.shp Lineal figure point features Point, PointZ, PointM,
* shx MultiPoint, MultiPointZ,
*.dbf MultiPointM

008 | *.dbf Lineal figure point feature class-level attributes | N/A

009 | *.shp Areal figure point features Point, PointZ, PointM,
* shx MultiPoint, MultiPointZ,
*.dbf MultiPointM

010 | *.dbf Areal figure point feature class-level attributes | N/A

011 | *.dbf 2D relationship tile connections N/A

012 Deprecated N/A

013 Deprecated N/A
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CS2 | File Extension Dataset Component Name Supported Shape Type
014 Deprecated N/A
015 | *.dbf 2D relationship dataset connections N/A
016 | *.dbf Point feature extended-level attributes N/A
017 | *.dbf Lineal feature extended-level attributes N/A
018 | *.dbf Areal feature extended-level attributes N/A
019 | *.dbf Lineal Figure Point extended-level attributes N/A
020 | *.dbf Areal Figure Point extended-level attributes N/A

5.7.1.41 Shapefile Type Usage and Conventions
This section establishes conventions globally applicable to the usage of all Shapefile features.

For explicitly modeled point cultural features:

Each point-feature of the CDB can be optionally associated with a GSModel, a GTModel or
MModel. The rendering of GSModels, GTModels or MModels by client-devices requires an
associated point-feature. The linkage is made through point-feature attributes which together
provide the information needed by client-devices to locate the Model from the appropriate
Dataset at the appropriate level-of-detail. The following feature attributes provide the necessary
linkage:

FACC-FSC: Feature Code and Subcode
MODL: Model Name

MODT: Model Type

MLOD: Model Level-of-Detail
MMDC: Moving Model DIS Code

I I R I B

In the Shapefile, the position of all points is expressed using WGS-84 geographic coordinates
(latitude, longitude, altitude), as explained in Appendix K. If the feature has an associated
model, client-devices are required to position the model’s origin at the specified coordinate,
orient the model’s Y-axis in accordance to the AOI1 attribute, and align the model’s Z-axis so
that it points up. In the case of Shape types that do not have a Z component value, the object’s
height value is referenced to the underlying terrain; as a result, client-devices are required to
position the model’s origin wrt underlying terrain elevation dataset. For Point features with a Z
component, client-devices are required to position the model as per the AHGT class attribute
value. If AHGT is true, the model’s origin is positioned to the value specified by the Z
component (Absolute Terrain Altitude), irrelevant of the terrain elevation dataset. If AHGT is
false or not present, the model’s origin is positioned to the value specified by the underlying
terrain offset by the Z component value.
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For modeled light points:

It is common practice within the simulation industry to model light points without their
associated support structures. In this case, the preferred way to model light points is through the
use of point-features within the Airport and Environmental Light-Point Features Datasets of the
CDB; consequently, there are no Models associated with Airport and Environmental Light-Point
Features.

Note however that is entirely permissible to also model lights points with their associated support
structures. In this case, the CDB OpenFlight Model representing the support structure also
contains light points as specified in section 6.11, Model Light Points.

The “modeling” of light points is accomplished via the following light-point feature attributes:

1 LTYP: Light Type
1 LPH: Light Phase
'] AOI: Angle of Orientation

The position of light points are expressed using WGS-84 geographic coordinates (latitude,
longitude, altitude), as explained in Appendix K. Client-devices are required to position the
center of the light point at the specified coordinate, orient directional light points in accordance
to the AOI attribute. The elevation angle component of a directional light point is intrinsic to its
type (for instance a VASI\TypeT\2.5 Degree\Fly-Up1 _light should be used to represent a Type
VASI light used for a 2.5 degree glide slope). In the case of Shape types that do not have a Z
component value, the light point’s height value is referenced to the underlying terrain; as a result,
client-devices are required to elevate the light point’s center wrt underlying terrain elevation
dataset. For Light Point features with a Z component, client-devices are required to position the
light point’s center as per the AHGT value. If AHGT is true, the light point’s center is
positioned to the value specified by the Z component (Absolute Terrain Altitude), irrelevant of
the terrain elevation dataset. If AHGT is false or not present, the light point’s center is
positioned to the value specified by the underlying terrain offset by the Z component value.

For point, lineal and areal features that are not modeled:

The CDB data model does not make mandatory that all features of the CDB be modeled; as a
result, each feature is optionally associated with a GSModel, a GTModel or a MModel.

The position of vertices is expressed using WGS-84 geographic coordinates (latitude, longitude,
altitude), as explained in Appendix K. In the case of Shape types that do not have a Z
component value, the vertex’s height value is referenced to the underlying terrain; as a result,
client-devices are required to position the vertex’s origin wrt underlying terrain elevation dataset.
For Shape types with a Z component, client-devices are required to position the vertex as per the
AHGT value. If AHGT is true, the vertex is positioned to the value specified by the Z
component (Absolute Terrain Altitude), irrelevant of the terrain elevation dataset. If AHGT is
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false or not present, the vertex is positioned to the value specified by the underlying terrain offset
by the Z component value.

AHGT attribute, when present, is always ignored when the Z component value does not exist.

The bounding box coordinates Xmin, Ymin, Xmax, Ymax required by some Shape types are
expressed using WGS-84 geographic coordinates (in accordance to Appendix K).

The value of M and Mrange found in some of the Shape types (PointM, MultiPointM,
PolygonM, and PolyLineM) is ignored by client-devices.

5.7.1.1.1 Notes about Shapefile Polygon Shapes

Even though the Shapefile standard is very versatile, it also enforces some guidelines with
respect to the Polygon Shapes. Those guidelines are referred to in Appendix D — Shapefile July
1998 Technical Description — Annotated.

The key aspects that should be respected while generating Polygon Shapes are re-listed below:

. Has no self-intersections or co-linear segments

. Has no identical consecutive points (no zero-length segments)
. Does not degenerate into zero-area parts

. Does not have clock-wise inner rings (“Dirty Polygon™)

Although the above are guidelines, Shapefile readers shall handle such cases with proper error
handling and reporting.

5.7.1.2 CDB Attribution

Attributes are used to describe one or more real or virtual characteristics of a feature. Features
can be assigned a variable number of attributes.

5.7.1.2.1 Attribute Code

A unique four-digit numeric code is associated to each attribute. For example, the attribute
"Angle of Orientation" has an attribute code of “0003”.

5.7.1.2.2 Attribute Identifier

A unique three-character or four-character alphanumeric identifier is associated to the attributes
that are governed by this Specification. Attributes other than those governed by the CDB
Specification may not have an assigned identifier. For example, the CDB attribute "Length" has
the “LEN” identifier. The identifier is a case-sensitive string of up to 10 characters. In the case
of instance-level and class-level attributes, the identifier is used as the name of the *.dbf column.

5.7.1.2.3 Attribute Semantics

Each attribute is associated with a textual description (describing semantic information), which
provides a human readable definition of the attribute.
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5.7.1.2.4 Attributes Values

A value can be assigned to each attribute. The data type, length, format, range, usage, units,
compatibility and schema of each attribute value is governed by this Specification. Attribute
values give quantitative/qualitative meaning to the attribute.

5.7.1.2.5 Attribute Usage
CDB attribution usage falls in the following categories:

Mandatory: A mandatory attribute is an attribute whose value must be provided for all of the
features of a specified dataset, i.e., a producer of CDB data (e.g., tools) is required to generate
values for mandatory attributes. Consumers of CDB data (tools and/or simulator client-devices)
can rely on the availability of mandatory attributes. A CDB with missing mandatory attributes is
considered non-compliant by this Specification.

Recommended: A recommended attribute is an attribute whose value should be provided for all
of the features of a specified dataset. Consumers of CDB data (tools and/or simulator client-
devices) can always rely on the availability of recommended attributes since the attribute value is
either provided explicitly by the CDB or provided implicitly as a defaulted value in accordance
to section 5.7.1.3, CDB Attributes. A CDB with defaulted recommended attributes is considered
compliant by this Specification; however, the performance of one or more of the client-devices
(commonly found on simulation devices) may be adversely affected.

Optional: An optional attribute is an attribute whose value may (optionally) be provided for all
of the features of a specified dataset. Consumers of CDB data (tools and/or simulator client-
devices) cannot rely on the availability of optional attributes. A CDB with missing optional
attributes is considered compliant by this Specification; however, the performance of one or
more of the client-devices (commonly found on simulation devices) may be enhanced by
including the optional attributes.

Dependent: A dependent attribute is an attribute whose value depends on another attribute, be it
mandatory, recommended, or optional. The attribute is considered mandatory if the attribute it
depends on is mandatory. Likewise, the attribute is considered recommended if the attribute it
depends on is recommended. Finally, the attribute is considered optional if the attribute it
depends on is optional.

Note that attribute usage information for each of the CDB attributes can be found in section
5.7.1.3, CDB Attributes and in Table 5-27: Allocation of CDB Attributes to Vector Datasets

5.7.1.2.6 Attribution Data Compatibility

The CDB Specification provides a flexible means to tag features with attribution data.
The CDB Specification accommodates the vast majority of attribution data that is in
use today and available through formats and products supported by the NGA and
other US governmental agencies. The CDB Specification provides the means to
attribute features with attribution data with varied origins.
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5.7.1.2.6.1 CDB Attributes

CDB attributes are attributes whose semantics, data type, length, format, range,
usage, units, compatibility and schema are entirely governed by the CDB
specification. Most of these attributes are unique to the CDB Specification, i.e., these
attributes are not found in source data that conforms to various (US) governmental
standards and Specifications. As a result, this attribution data must be derived via
CDB tool automation or provided directly by the user.

5.7.1.2.6.2 Geomatics Attributes

Geomatics attributes are attributes whose semantics, data type, length, format, range,
usage, and units, are governed by various governmental/industrial Specifications and
standards. Such attributes are generally found in source data that conforms to such
standards and specifications. While the CDB Specification itself does not define and
govern the usage of these attributes, it nonetheless accommodates their storage within
the repository structure of the CDB.

5.7.1.2.6.3 Vendor Attributes

5.7.1.2.7

Vendor attributes are attributes whose semantics, data type, length, format, range,
usage, and units are governed by one or more vendors. In general, such attributes
cannot be used by other vendors since they are often proprietary. Such attributes
exclude the above two types of attributes and are generally unique to each vendor.
While the CDB Specification itself does not define and govern the usage of these
attributes, it nonetheless accommodates their storage within a CDB.

Attribution Schemas

The CDB Specification offers three different attribution schemas. Each of the
schemas offers different trade-offs in the manner attribution data is accessed and
stored. Each of these schemas is largely motivated by the storage size considerations,
and flexibility in the manner attribution data can be assigned to individual features
and to groups of features.

The three attribution schemas supported by the CDB Specification are:

[1 Instance-level schema
[ Class-level schema
[1 Extended-level schema

5.7.1.2.7.1 Instance-level Schema

This is the attribution schema used for features whose attributes and attribute values vary with
each instance of a feature in a dataset. The attributes and their values are specified as attribution
columns in the instance-level *.dbf file that accompanies the dataset’s *.shp file. This *.dbf file
is referred to as the Dataset Instance-level*.dbf file.
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Each instance of a feature is characterized by a corresponding set of instance-level attributes
implemented as a row within the instance-level *.dbf file. Each attribute is uniquely defined by
an attribute identifier that is a “case-sensitive” character string of 10 characters or less. This 10-
character limitation of attribute names is set by the dBASE III+ File format structure
implementation (see Appendix D).

The data type, length, format, range, usage, and units of the attribution values are specific to each
attribute. The interpretation of the attribution data value is governed by metadata that describes
the data type, the data format, the allowable range of the data, the numerical precision of the
data, the units associated with the data, etc for each attribute. The CDB_ Attributes.xml metadata
file is used to describe all the CDB attributes listed in 5.7.1.2, CDB Attribution. This attribute
metadata *.xml file must be included in the CDB folder hierarchy under the CDB Metadata
directory (refer to section 3.1.1, Metadata Directory). The CDB_Attributes.xml metadata file is
based on a *.xsd schema file that governs the syntax and structure of the attribute metadata file.
Refer to Appendix J for a listing of the attribute metadata schema.

Each row of this instance-level *.dbf file contains the instance-level attribute values for a
corresponding feature in the *.shp file. The first column of each row within the instance-level
*.dbf is always the classname (CNAM). If the classname is not used, its value is set to blank,
and all of the classname attributes must be added to the instance-level *.dbf file. The number of
columns in a Dataset Instance-level *.dbf file is different for each dataset. All of the instance-
level attributes are CDB attributes.

Dataset “.shp File Dataset Instance-level “.dbf
o o - <T =<t <t
= w
S|2| =2 |9 |2 |3 |2 @
record 1 — - 52° 1000 m 89% 10 10 1.0

1
record 2 —® - 150 2500m| 1 |71%| 156|156 15
record 3 —® . 900° 5B5m 1 199% 1010 1.0
record 4 —® . §20° 1003m 1 85% 1.0 1.0 1.0

Figure 5-28: Instance-level Attribution Schema

5.7.1.2.7.2 Class-level Schema

This is the preferred attribution schema for features whose attributes and attribute values can be
shared by one or more of the instances of a feature in a dataset.

The attributes and their values are logically re-grouped under a classname (CNAM attribute) that
stands for the group of attributes specific to that class. Each row of the class-level *.dbf file
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corresponds to a classname found in the instance-level *.dbf shape file. Each attribute class is
characterized by a set of attributes implemented as a row within the class-level *.dbf file. In
turn, each attribute is uniquely defined by a name that is a “case-sensitive” character string of 10
characters or less. This 10-character limitation of attribute names is set by the dBASE I+ File
format structure implementation (see Appendix D).

The interpretation of the attribution data value is governed by metadata that describes the data
type, the data format, the allowable range of the data, the numerical precision of the data, the
units associated with the data, etc for each attribute. The CDB_ Attributes.xml metadata file is
used to describe all the CDB attributes listed in section 5.7.1.2, CDB Attribution. The
CDB_Attributes.xml file must be included in the CDB folder hierarchy under the CDB Metadata
directory (refer to section 3.1.1, Metadata Directory). The CDB_ Attributes.xml metadata file is
structured in accordance to a *.xsd schema file. Refer to Appendix J for a description of the
attribute metadata schema.

The first column of the file is the classname and acts as the primary key to access table entries;
all other rows correspond to the attributes represented by the classname. All of the class-level
attributes are CDB attributes. For each dataset, a classname is unique within a geocell.

Dataset “.shp File Dataset Instance-level *.dbf Dataset Class-level *.dbf

- X > N
= = = = = = = = =) = =z =
—1 = - - - (-4 (8]
s 2 Z ol S13|3 S8 = 2 @ b =S |8
=] < - - 7 2 & @ @9 > S = @ hny - o v >

record 1 T House —52° SeSe—-0—-0—-0 House T 152m ALD15 016

record 2 * Highway 82600 /1719 —>  Street F - APO30 | 001

record 3 T Highway 33565-r——583% >

Highway = F - APOD31 | 002
record 4 T T Street T—Tt00ST T T - . . . .
; T Highway
— =
—>

Figure 5-29: Class-level Attribution Schema

5.7.1.2.7.3 Extended-level Schema

The CDB Specification provides an alternate attribution schema that can be used (in many cases)
to supplement the instance-level and class-level schemas.

The extended-level schema can be used to represent CDB attributes, Geomatics attributes and
Vendor attributes. However, the extended-level schema is the only means by which Geomatics
attributes and Vendor attributes can be accessed.

Linkage to the extended-level CDB attribution data is accomplished through the CEAI attribute;
CEALl is an index to a link list of CDB attributes stored in the extended-level *.dbf file.
Similarly, the GEAI and VEAI attributes are also indices to link lists of attributes stored in the
extended-level *.dbf file. The extended-level *.dbf files has the structure described in section
5.7.1.2.7.4, Structure of Extended-level dbf Files.

There is one attribute metadata file (named CDB_ Attributes.xml) that describes the CDB
attributes of section 5.7.1.3, CDB Attributes, one attribute metadata file (named
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Geomatics_Attributes.xml) for the Geomatics attributes and one attribute metadata file (named
Vendor_Attributes.xml) for the Vendor attributes. All three attribute metadata *.xml files are
optional; if provided, they must be included in the CDB folder hierarchy under the CDB
Metadata directory (refer to section 3.1.1, Metadata Directory). All three attribute metadata

* xml files share the same schema. The schema that governs the contents of the attribute
metadata files is Vector Attributes.xsd. Refer to Appendix J for a description of this schema.

5.7.1.2.7.4 Structure of Extended-level dbf Files

Each row of the Extended-Level *.dbf files correspond to an attribute. Each attribute row
consists of four columns as follows:

Column 1 — LNK (Link): The first column is a numeric 6-digit index to the next entry of a link
list of attributes (a value of 0 marks the end of the list). The LNK field provides a means to
organize attributes into link lists of attributes that in turn can be associated with a feature.

Column 2 — GRP (Group): The second column provides an 8-character string that is used to
name the group to which the extended attributes belongs to. The actual value of this character
string is arbitrary and provides an indication of the source of the attribute. In practice, attributes
belongs to one of three (3) groups: CDB, Geomatics, and Vendor. If the extended-level attribute
is one of the CDB attributes of section 5.7.1.2.7.5, the group name is “CDB”. If the extended-
level attribute belongs to one of the Geomatics standards (such as “DIGEST”, “VMAP”,
“SEDRIS”, “DGIWG”, “UHRB”), it is recommended to use the name of the standard as the
group name. If the extended-level attribute is a vendor-specific attribute, then the group name
should represent the name of the vendor (such as “CAE-M”, “Presagis”, “Thales”, “Rockwell”).

Column 3 — EAC (Environment Attribute Code): The third column provides a unique four-
digit numeric code for each attribute type. The codes for the CDB attributes can be found in
section 5.7.1.3, CDB Attributes. Note however, that the codes for the Geomatics and Vendor
attributes are not specified by this Specification. Instead, this Specification provides a metadata
schema that allows developers to describe these attributes. See section 5.1.7, CDB Attributes
Metadata, for details.

Column 4 — EAV (Environment Attribute Value): The fourth column provides a data value for
the attribute. The data value is represented by general-purpose 16-character alphanumeric string.
In the case where more than 16-characters are needed to represent a data value, the remaining
characters are provided by appending consecutive row(s) with the same GRP and EAC values;
the value of LNK is incremented for each of the consecutive row(s). The interpretation of the
data value is governed by metadata that describes the data type, the data format, the allowable
range of the data, the numerical precision of the data, the units associated with the data, etc for
each attribute type.

5.7.1.2.7.5 Example

The following example illustrates the relations between Shapefiles and dBase files where
instance, class, and extended-level attributes are stored. The example focuses on extended-level
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attributes. Note that it is possible to extend the list of instance and class attributes through the
use of the CEAI, GEAI and VEAI attributes.

The attributes associated with the instance of Shape 2 are extended with CDB attributes because
CEALI has the value 4; that is an index into the Extended-level attributes dBase file, it points to
record 4. By following the link (LNK) in each record, the complete list of extended attributes
contains records 4, 5, and 8. These records add 3 CDB attributes: 5, 54, and 25. These codes
respectively correspond to APID, RWID, and GAID. Their respective values are Airport CYUL,
Runway 06L, and Gate B23.

The attributes that belong to the “Container” class are also extended with CDB attributes as
indicated by the value 6 of the CEAI attribute. Record 6 adds CDB attribute 29, LACC, with a
value of 1; record 7 adds CDB attribute 60, SSC, with a value of 84.

The attributes of the “Railroad” class are extended by Geomatics attributes as indicated by GEAI
and its value of 1. This adds 3 DIGEST geomatics attributes (numbered 1, 2 and 3) that are
defined in Geometics_Attributes.xml.

Finally, the “Highway” class attributes are extended with a single vendor attribute stored in
record 9 and 10 (VEALI points to record 9 which points to record 10). The client detects that this
is a single attribute (and not two separate attributes) because the two records have identical
values for their GRP and EAC attributes. The vendor is identified as “ABC Inc.”; attribute 1,
defined in Vendor Attributes.xml, has the value “1234567890ABCDEFGHIJ”.
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Figure 5-30: Relation between Shapes and Attributes

Note that it is possible to simultaneously extend a record (instance and class) with CDB,
Geomatics, and vendor attributes. The example does not illustrate this situation to keep it
(relatively) simple.
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5.7.1.3 CDB Attributes

This section provides a list and description of the attributes that are governed by the CDB
Specification. Note that it is possible to provide attributes other than those listed here by making
use of the Geomatics and Vendor Extended-level attribution schema.

5.7.1.3.1 ATARS Extended Attribute Code (AEAC) — Deprecated

Description: A unique numeric identifier that points to the entry number of the
ATARS Extended Attribution file for the current dataset. This entry
is provided for legacy database generation facility considerations
only; CDB-compliant devices are not required to read and interpret
this field. The ATARS Extended Attribution file should be located
in the same directory as the instance-level attribution file. An empty
AEAC field (i.e., null string) 1s allowed.

Identifier: AEAC

Code: 0001

Data Type: numeric

Length: 9 characters
Format: integer

Range: 0 t0 999,999,999

Usage Note: Optional. Use when ATARS extended attribution is required.
Unit: N/A

Compatibility: CDB 3.0

5.7.1.3.2 Absolute Height Flag (AHGT)

Description: Indicates how to interpret the Z component of a vertex.
Identifier: AHGT
Code: 0002

Data Type: Logical

Length: 1 character
Format: N/A
Range: F, f, N, n (false) and T, t, Y, y (true)
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Usage Note: Optional. Specifies how to interpret shape type features with a Z
component. If AHGT is true, the feature is positioned to the value
specified by the Z component (Absolute Terrain Altitude), irrelevant
of the terrain elevation dataset. If AHGT is false or not present, the
feature is positioned to the value specified by the underlying terrain
offset by the Z component value. Refer to section 5.7.1.1, Shapefile
Type Usage and Conventions for more details. AHGT can be
present only in datasets using PointZ, PolylineZ, PolygonZ and
MultiPointZ Shape types. AHGT should not be present for all other
Shape types or must be ignored otherwise. Refer to Appendix A —
“How to Interpret the AHGT, HGT, BSR, BBH, and Z Attributes”
for additional usage guidelines.

Unit: N/A
Default: False

Compatibility: CDB 3.0

NOTE: It is recommended that the AHGT flag be set to false because it facilitates the creation of
CDB datasets that are independent of each others. When the Z coordinate (altitude)
of a feature is relative to the ground, the terrain elevation dataset can be updated
without the need to recompute the altitude of the feature.

CAUTION: When the AHGT flag is set to true, the feature will be at a fixed WGS-84 elevation
independently of the terrain LOD selected by the client-device. As a result, there is
no guarantee that the feature (and its modeled representation) will remain above the
terrain across all terrain LODs.

RECOMMENDATION: Limit the use of AHGT=TRUE to data whose source is inherently
absolute. Such source data include geodetic marks or survey marks that provide a
known position in terms of latitude, longitude, and altitude. Good examples of such
markers are boundary markers between countries.
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5.7.1.3.3 Angle of Orientation (A01)

Description:

Identifier:
Code:
Data Type:
Length:
Format:
Range:

Usage Note:

Unit:
Default:

Compatibility:

Angle of Orientation with greater than 1 degree resolution — The
angular distance measured from true north (0°) clockwise to the
major (Y) axis of the feature.

AO1

0003

numeric

7 characters

floating-point (recommended precision of 3.3)
0.000 to 360.000

Recommended. CDB readers should default to a value of 0.000 if
AOL is missing. Applicable to Point, Light Point, Moving Model
Location and Figure Point features. When used in conjunction with
the PowerLineNetwork dataset, AO1 corresponds to the orientation
of the Y-axis of the modeled pylon. The modeled pylon should be
oriented (in its local Cartesian space) so that the wires nominally
attach along the Y-axis. Refer to Appendix A — “Creating a 3D
Model for a Powerline Pylon” for additional usage guidelines.

degree
0.000

CDB 3.0, DIGEST v2.1

5.7.1.3.4 Airport Feature Name (APFN) — Deprecated

Description:

Identifier:
Code:
Data Type:
Length:
Format:

Range:

This name 1s used to distinguish and categorize features within the
list of available Airport Lineal features and Airport Areal features.

APFN

0004

text

24 characters
Alpha characters

N/A
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Usage Note: N/A
Unit: N/A
Default: N/A

Compatibility: CDB 3.0

5.7.1.3.5 Airport ID (APID)

Description: A unique alphanumeric identifier that points to a record in the
NavData Airport or Heliport dataset (i.e., a link to the Airport or the
Heliport description in the NavData dataset). This ID is the value of
the field Ident of the Airport or Heliport dataset. Note that all of the
lights located in vector datasets that are associated with the operation
of an airport (including runway lights and lighting systems) are
required to reference an airport or heliport in the NavData dataset.
All man-made features associated with an airport or heliport must be
assigned an APID attribute; the APID attribute is not required for
features unrelated to airports or heliports.

Identifier: APID

Code: 0005

Data Type: alphanumeric
Length: 6 characters
Format: N/A

Range: N/A

Usage Note: Recommended for all Airport Light Points and airport-related
T2DModels (such as runway/taxiway/apron surfaces, and markings)
Failure to appropriately tag airport culture with APID attribute will
result in reduced control of airport-related culture by simulator.
Optional for Location Points, Environmental Light Points, and
Moving Model Location features that fall within the confines of an
airport and for which control of the feature is desirable.

Unit: N/A
Default: None

Compatibility: CDB 3.0
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5.7.1.3.6 Bounding Box Height (BBH)

5.7.1.3.7 Bounding Box Width (BBW)
5.7.1.3.8 Bounding Box Length (BBL)

Description: The Height/Width/Length of the Bounding Box of the 3D model
associated with a point feature. It is the dimension of the box
centered at the model origin and that bounds the portion of the model
above its XY plane, including the envelopes of all articulated parts.
BBH refers to height of the box above the XY plane of the model,
BBW refers to the width of the box along the X-axis, and BBL refers
to the length of the box along the Y-axis. Note that for 3D models
used as cultural features, the XY plane of the model corresponds to
its ground reference plane. The value of BBH, BBW and BBL
should be accounted for by client-devices (in combination with other
information) to determine the appropriate distance at which the
model should be paged-in, rendered or processed. BBH, BBW and
BBL are usually generated through database authoring tool
automation.

Identifiers: BBH, BBW, BBL

Codes: 0006, 0007, 0008

Data Type: numeric

Length: 9 characters

Format: floating-point (recommended precision 5.3)
Range: 0.000 to 99999.999

Usage Note: Optional on features for which a MODL has been assigned. The
dimension of the bounding box is intrinsic to the model and identical
for all LOD representations. Refer to Appendix A — “How to
Interpret the AHGT, HGT, BSR, BBH, and Z Attributes” for
additional usage guidelines.

Unit: meters
Default: BBH defaults to the value of BSR

BBW and BBL default to twice the value of BSR
Compatibility: CDB 3.0

5.7.1.3.9 Boundary Type (BOTY)

Description: A value that uniquely attributes a boundary according to the
enumerators found here.
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Identifier:
Code:
Data Type:
Length:
Format:
Range:

Usage Note:

Unit:

Default:

Compatibility:

BOTY

0009

Enumeration per Table 5-19: Boundary Type Enumeration Values

3 characters
integer

0 to 999

Optional. See table below for a list of accepted values. Can be used
only with Boundary Point, Lineal or Areal Feature Datasets (which
are part of the Geopolitical Datasets)

N/A
0

CDB 3.0

Table 5-19: Boundary Type Enumeration Values

BOTY Code | Description
0 Unknown
1 Continental
2 International
3 Interstate
4 Inter-provincial
5 Territorial
6 Economic
7 Regional
8 Communal
9 Tourist
10 Private Zone
11 Military District
12 Disputed
13 Populated Place
14 Non-capital City
15 Time Zone Delimiter
16 International Date Line
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17 Capital City
997 Unpopulated
998 Not Applicable
999 Other

5.7.1.3.10 Bounding Sphere Radius (BSR)

Description: The radius of a feature. In the case where a feature references an
associated 3D model, it is the radius of the hemisphere centered at
the model origin and that bounds the portion of the model above its
XY plane, including the envelopes of all articulated parts. Note that
for 3D models used as cultural features, the XY plane of the model
corresponds to its ground reference plane. The value of BSR should
be accounted for by client-devices (in combination with other
information) to determine the appropriate distance at which the
model should be paged-in, rendered or processed. When the feature
does not reference a 3D model, BSR is the radius of the abstract
point representing the feature (e.g., a city).

Identifier: BSR

Code: 0010

Data Type: numeric

Length: 9 characters

Format: floating-point (recommended precision 5.3)
Range: 0.000 to 99,999.999

Usage Note: Mandatory for features for which a MODL has been assigned, but
optional for geopolitical point features. The dimension of the
bounding sphere is intrinsic to the model and identical for all LOD
representations. Refer to Appendix A — “How to Interpret the
AHGT, HGT, BSR, BBH, and Z Attributes” for additional usage

guidelines.
Unit: meters
Default: None

Compatibility: CDB 3.0
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5.7.1.3.11 CDB Extended Attribute Index (CEAI)

5.7.1.3.12

Description:

Identifier:
Code:
Data Type:
Length:
Format:
Range:

Usage Note:

Unit:
Default:

Compatibility:

An index that points to a row entry of a CDB Extended Attribution
file for the current dataset. This entry permits users to store an index
to a link list set of CDB-specific attributes. CDB-compliant devices
must be capable of reading and interpreting this field. Usage of this
attribution is not portable to other simulators because it falls outside
of the documented CDB attribution scheme. The CDB Extended
Attribution file should be located in the same directory as the
instance-level attribution file. An empty CEAI attribute is allowed.
Note that the first entry in the CDB Extended Attribution file has an
index of 1.

CEAI

0011
numeric

6 characters
integer

1 t0 999,999

Optional. Use when CDB extended attribution is required. A
“blank” or a value of 0 indicates that there are no CDB Extended
attributes.

N/A
None

CDB 3.0.

CDB Extended Attribute Code (CEAC) — Deprecated

Description:

A unique numeric identifier that points to the entry number of a
CDB Extended Attribution file for the current dataset. This entry
permits users to store a link to a set of CDB-specific attributes
beyond those explicitly supported by the current version of this
Specification. CDB-compliant devices may optionally read and
interpret this field due to program requirements that cannot be
supported by the current version of the CDB. Usage of this
attribution is not portable to other simulators because it falls outside
of the documented CDB attribution scheme. The CDB Extended
Attribution file should be located in the same directory as the
instance-level attribution file. An empty CEAC field is allowed.

246
© 2015 Open Geospatial Consortium



Open Geospatial Consortium — Common DataBase Specification

Version 1.0

Industry Version 3.2 published 19 March 2014

@

5.7.1.3.13

Identifier:
Code:

Data Type:
Length:
Format:
Range:
Usage Note:
Unit:
Default:

Compatibility:

CEAC

0012

numeric

9 characters

integer

0 t0 999,999,999

Optional. Use when CDB extended attribution is required.
N/A

None

CDB 3.0

Composite Material Index (CMIX)

Description:

Identifier:
Code:
Data Type:
Length:
Format:
Range:

Usage Note:

Unit:

Default:

Compatibility:

Index into the Composite Material Table is used to determine the
Base Materials composition of the associated feature. Refer to
Section 2.5, Material Naming Conventions for a description on
material naming conventions.

CMIX

0013
numeric

6 characters
integer

0 to 999,999

Mandatory. Recommended to specify materials on polygons of
Moving Models.

N/A
None

CDB 3.0
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5.7.1.3.14 Class Name (CNAM)

Description: A name that represents the Attribution Class. The class-level

attribution schema is described in Section 5.7.1.2.7.2, Class-level

Schema. Attributes are referenced via this classname. The

classname is used as the primary key to perform searches within the

Dataset Class Attribute file.
Identifier: CNAM
Code: 0014

Data Type: text

Length: 32 characters
Format: lexical
Range: N/A

Usage Note: Each row of a class-level dBASE file must have a valid CNAM
entry; the CNAM must be unique within the file. Each row of an
instance-level *.dbf can optionally use the CNAM to refer to class

attributes; blank indicates “no class attribute”.

Unit: N/A
Default: None

Compatibility: CDB 3.0

5.7.1.3.15 Damage Level (DAMA)

Description: Represents the level of damage of the feature and its model, if
applicable. The level is expressed as a percentage where a value of 0
means no damage at all and a value of 100 means fully damaged and
completely destroyed. In the case of network datasets, the level of
damage shall be interpreted as a measure of the incapacity of the
feature to perform its function. For instance, a road network whose
damage level is 75% tells the client that it is only able to perform
25% of its intended function. As a result, a certain client may decide
that it cannot use the road network while another client may continue

to do so.
Identifier: DAMA
Code: 0067
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Data Type: numeric
Length: 3 characters
Format: integer
Range: 0to 100
Unit: Percentage
Default: 0

Compeatibility: CDB 3.2

Usage Note: In the context of HLA/DIS, the concept of DAMA maps directly to
the concepts of Damage State for which the standards define 4 states
named No Damage, Slight Damage, Moderate Damage, and
Destroyed. The Specification suggests the following mapping
between CDB DAMA and HLA/DIS states.

From CDB to HLA/DIS From HLA/DIS to CDB
DAMA < 25 | No Damage No Damage 0
25 < DAMA < 50 | Slight Damage Slight Damage 33
50 < DAMA < 75 Moderate Damage Moderate Damage 66
75 < DAMA Destroyed Destroyed 100

5.7.1.3.16 DIGEST Extended Attribute Code (DEAC) — Deprecated

A unique numeric identifier that points to the entry number of the

DIGEST Extended Attribution file for the current dataset. This entry

is provided for legacy database generation facility considerations

only; it provides a means for the CDB to act as a repository for
legacy DIGEST attribution. CDB-compliant devices are not

required to read and interpret this field. The DIGEST Extended

Attribution file should be located in the same directory as the
instance-level attribution file. An empty DEAC field (i.e., null

Description:

string) is allowed.
Identifier: DEAC
Code: 0015
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Data Type:
Length:
Format:
Range:
Usage Note:
Unit:
Default:

Compatibility:

numeric

9 characters

integer

0 t0 999,999,999

Optional. Use when DIGEST extended attribution is required.
N/A

None

CDB 3.0.

5.7.1.3.17 Depth below Surface Level (DEP)

Description:

Identifier:
Code:
Data Type:
Length:
Format:
Range:

Usage Note:

The depth of a feature. If the feature has no modeled representation,
its depth is measured as the distance from the surface level to the
lowest point of the feature below the surface®. If the feature has an
associated 3D model, the depth is measured as the distance from the
XY plane of the model to the lowest point of the model below that
plane. DEP values are positive numbers.

DEP

0016

numeric

9 characters

floating-point (recommended precision 5.3)
0.000 to 99999.999

In the case of ground features, DEP refers to the portion of the
feature (or its modeled representation) that is underground. In the
case of moving models that are used as geotypical features, DEP
refers to the portion of the model that is below the waterline (i.e., the
XY plane). In the case of network lineal features such as roads,
railroads and powerlines, DEP refers to the depth of the feature
under the ground in its vicinity. In the case of hydrographic features,

%% Surface here refers to the terrain in the immediate vicinity of the feature.
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DEP refers to the depth of rivers, lakes, etc®”. This data is typically
used by client-devices that need to determine whether or not a
waterway is navigable by ships with a specific draw.

Unit: meters
Default: 0.000

Compatibility: CDB 3.0, DIGEST 2.1

5.7.1.3.18 Directivity (DIR)

Description: The side or sides of a feature that has the greatest reflectivity
potential. This data is typically needed for Radar simulation. DIR is
used solely for lineal features in accordance to DFAD conventions
If DIR is not equal to 3, then AOL is the angular distance measured
from true north (0 deg) clockwise to the reflective side of the feature.

Identifier: DIR

Code: 0017

Data Type: numeric

Length: 3 characters.

Format: integer. Enumerated per DIGEST

1: Uni-directional

2: Bi-directional

3: Omni-directional
Range: 0 to 999

Usage Note: Recommended for lineal features. If absent, client-devices are
required to default to a value of 3 — Omni-directional

Unit: N/A
Default: 3

Compatibility: CDB 3.0 and DIGEST

% Note, that the CDB has provision for a raster dataset to represent the bathymetry. When provided, the dataset
provides a much more detailed underwater profile of hydrographic features.
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5.7.1.3.19 Density Measure (DML)

Description:

Identifier:
Code:
Data Type:
Length:
Format:
Range:

Usage Note:

Unit:

Default:

Percentage light coverage at night (expressed as a percentage) within
the area delimited by an areal feature.

DML

0018
numeric

3 characters
integer

0 to 100

Recommended. Applies to Geopolitical Dataset areal features that
delineate inhabited areas. If this field is absent, client-devices shall
assume 0%.

Percentage

0

Compatibility: CDB 3.0

5.7.1.3.20 Density Measure (% roof cover) (DMR)

Description:
Identifier:
Code:

Data Type:
Length:
Format:
Range:

Usage Note:

Unit:

Default:

Roof cover measure by percent within area of feature.
DMR

0019

numeric

3 characters

integer

0 to 100

Recommended for Areal features. If absent, client-devices shall
assume 0%.

percentage

0
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Compatibility: CDB 3.0, DIGEST 2.1

5.7.1.3.21 Density Measure (structure count) (DMS)

Description:
Identifier:
Code:

Data Type:
Length:
Format:
Range:

Usage Note:

Unit:

Default:

Number of man-made, habitable structures per square kilometer.
DMS

0020

numeric

5 characters

integer

0 to 99,999 (Note: differs from DIGEST range of -32767 to 32768)

Recommended for Areal features. If absent, client-devices shall
assume 0.

N/A

0

Compatibility: CDB 3.0, DIGEST 2.1

5.7.1.3.22 Density Measure (% tree/canopy cover) (DMT)

Description:

Identifier:
Code:
Data Type:
Length:
Format:
Range:

Usage Note:

Unit:

Canopy cover measure by percent within area of feature during the
summer season.

DMT

0021
numeric

3 characters
integer

0 to 100

Recommended for Areal features. If absent, client-devices shall
assume 0%.

percentage
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Default: 0

Compatibility: CDB 3.0, DIGEST 2.1

5.7.1.3.23 End Junction ID (EJID)

Description: A Junction Identification Number that is used to virtually connect
the end point of a lineal to another point, lineal or areal feature.
Lineal features stored in the same shape file having the same SJID or
EJID are connected. Lineal features stored in different shape files
having the same SJID or EJID as the JID listed in the corresponding
tile 2D relationship file are connected.

Identifier: EJID

Code: 0022

Data Type: text numerals

Length: 20 characters

Format: unsigned integer64 as character string
Range: 0to (2% -1)

Usage Note: Mandatory for all features belonging to Topological Network
Datasets. Attribute is stored as a character string representing an
unsigned 64-bit number, and requires conversion back into
numerical representation by client reader. This is due to the 32-bit
limitation on integer values within dBASE files.

Unit: N/A
Default: None
Compeatibility: CDB 3.0

5.7.1.3.24 Feature Attribute Classification Code (FACC)

Description: This code used to distinguish and categorize features within a
dataset. The enumerated codes are listed in
/CDB/Metadata/Feature Data Dictionary.xml.

Identifier: FACC
Code: 0023

Data Type: text
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Length: 5 characters
Format: two alpha characters following by three digits
Range: N/A

Usage Note: Mandatory
Unit: N/A
Default: None

Compatibility: CDB 3.0, DIGEST 2.1

5.7.1.3.25 FACC Sub Code (FSC)

Description: This code, in conjunction with the FACC is used to distinguish and
categorize features within a dataset. The enumerated codes are in

accordance to Appendix N.

Identifier: FSC

Code: 0024

Data Type: numeric

Length: 3 characters

Format: integer. Enumerated per Appendix N
Range: 0 to 999

Usage Note: Mandatory
Unit: N/A
Default: None

Compatibility: CDB 3.0

5.7.1.3.26 Gate ID (GAID)

Description: A unique alphanumeric identifier (for the airport in question) that is
consistent with the IDENT attribute name within the NavData Gate
dataset. This ID is the value of the Gate Identifier of the Gate
dataset and can be used to extract additional information such as the

gate position and bearing.

Identifier: GAID
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Code: 0025

Data Type: alphanumeric
Length: 6 characters
Format: N/A

Range: N/A

Usage Note: ~ Recommended and Optional usages are per Table 5-27: Allocation
of CDB Attributes to Vector Datasets. Typically used (but not
limited to) for models such as docking systems, marshallers and
other models that are logically associated with a Terminal gate and
that require some level of control by the simulation application.

Unit: N/A
Default: None

Compatibility: CDB 3.1

5.7.1.3.27 Geomatics Extended Attribute Index (GEAI)

Description: An index that points to a row entry of a Geomatics Extended
Attribution file for the current dataset. This entry permits users to
store an index to a link list set of Geomatics-specific attributes.
CDB-compliant devices are not mandated to read and interpret this
field. Usage of this attribution is not portable to other simulators
because it falls outside of the documented CDB attribution scheme.
The Geomatics Extended Attribution file should be located in the
same directory as the instance-level attribution file. An empty GEAI
attribute is allowed. Note that the first entry in the Geomatics
Extended Attribution file has an index of 1.

Identifier: GEAI

Code: 0026

Data Type: numeric
Length: 6 characters
Format: integer
Range: 1 to 999,999
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Usage Note:

Unit:
Default:

Compatibility:

Optional. Use when Geomatics extended attribution is required. A
“blank” or a value of 0 indicates that there are no Geomatics
Extended attributes.

N/A

None

CDB 3.0.

5.7.1.3.28 Height above Surface Level (HGT)

Description:

Identifier:
Code:
Data Type:
Length:
Format:
Range:

Usage Note:

Unit:
Default:

Compatibility:

The height of a feature. If the feature has no modeled representation,
its height is measured as the distance from the surface level (ground
or water) to the tallest point of the feature above the surface®. If the
feature has an associated 3D model, the height is measured as the
distance from the XY plane of the model to the highest point of the
model above that plane. HGT values are positive numbers.

HGT

0027

numeric

7 characters

floating-point (recommended precision 4.2)
0.00 to 9999.99

In the case of ground features, HGT refers to the portion of the
feature (or its modeled representation) that is meant to be above
ground. In the case of network lineal and areal features such as
roads, railroads, powerlines, or forest, HGT refers to the elevation of
the feature relative to the terrain in its immediate vicinity.

meters
0.00

CDB 3.0

% Surface here refers to the terrain in the immediate vicinity of the feature.
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5.7.1.3.29 Junction ID (JID)

Description:

Identifier:
Code:
Data Type:
Length:
Format:
Range:

Usage Note:

Unit:
Default:

Compatibility:

A Junction Identification Number that is used to virtually connect a
point or an areal feature to another point, lineal or areal feature.
Features stored in the same shape file having the same JID are
connected. Features stored in different shape files having the same
JID as the JID listed in the corresponding tile 2D relationship file are
connected. When JID is associated to an areal feature, it necessarily
connects to the first point of the areal feature.

JID

0028

text numerals

20 characters

unsigned integer64 as character string
0to (2% -1)

Mandatory for all features belonging to Topological Network
Datasets. Attribute is used in 2D relationship file. Attribute is
stored as a character string representing an unsigned 64-bit number,
and requires conversion back into numerical representation by client
reader. This is due to the 32-bit limitation on integer values within
dBASE files.

N/A
None

CDB 3.0

5.7.1.3.30 Location Accuracy (LACC)

Description:

Identifier:
Code:
Data Type:
Length:

Format:

A precision value used to quantify the relative precision of the
Location point representing the specific GeoPolitical Location.

LACC
0029
numeric

3 characters

integer
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Range: 0to 999

Usage Note: Optional. See Table 5-20: Location Accuracy Enumeration Values
for a list of accepted values.

Unit: meters.
Default: 0

Compatibility: CDB 3.0

Table 5-20: Location Accuracy Enumeration Values

LACC Code | Description

0 Unknown

1 Better or equal to 10 m.

2 Better or equal to 100 m.
3 Better or equal to 250 m.
4 Better or equal to 500 m.
5 Better or equal to 1200 m.
6 Greater than 1200 m.

997 Unpopulated
998 Not Applicable
999 Other

5.7.1.3.31 Length of Lineal (LENL)

Description: The length of a lineal. If the feature has been clipped to a tile
boundary, the length still gives the initial full length of the object
prior to the clipping operation, and if it belonged to a topological
network, LENL will represent the distance between the two closest
junction points encompassing this lineal segment. Note the Length
attribute is not used to define a bounding sphere associated to an
object, but rather to provide a weight to the relative length of the
lineal as compared to others.

Identifier: LENL
Code: 0030

Data Type: numeric
Length: 6 characters
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Format: integer
Range: 0 to 999,999
Usage Note: Mandatory for all networked lineal features. Length computation

should be account for the earth’s curvature.

Unit: meters
Default: None

Compatibility: CDB 3.0, SEDRIS (EA = 562)

5.7.1.3.32 Light Material Index (LMIX) — Deprecated

Description: Index into the Composite Material Table that is used to determine
the Light Material composition of the associated city illumination.
Represent the predominant material characterizing the major light

attributes of a populated area.

Identifier: LMIX
Code: 0031

Data Type: numeric
Length: 6 characters
Format: integer
Range: 0 to 999,999

Usage Note: Optional. Applicable to Geopolitical Dataset areal features that

delineate inhabited areas.
Unit: N/A
Default: None

Compatibility: CDB 3.0

5.7.1.3.33 Feature (or Location) Name (LNAM)

Description: A toponym — a general term for any place or geographical entity.
The attribute is used to give a proper noun (a human readable name)

to any feature from any vector dataset.

Identifier: LNAM
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Code: 0032

Data Type: text

Length: 32 characters

Format: lexical

Range: N/A

Usage Note: The use of LNAM goes from the name of a City to the name of a
Road, to the name of a Building, etc. Multiple names are possible
when using LNAM as an extended attribute. When more than one
name is provided, they must appear in order from the shortest name
to the longest one.

Unit: N/A

Default: Blank

Compatibility: CDB 3.0

5.7.1.3.34 Location Type (LOTY)

Description: A value that uniquely attributes a location feature according to the
enumerators found here.

Identifier: LOTY

Code: 0033

Data Type: Enumeration per Table 5-21: Location Type Enumeration Values

Length: 3 characters

Format: integer

Range: 0 to 999

Usage Note: Optional. Applicable to Geopolitical Dataset areal features. See
table below for a list of accepted values. Can be used only with
Location Point, Lineal or Areal Feature Datasets (which are part of
the Geopolitical Datasets)

Unit: In cases where the location represents a bounded area, the
approximate geometric center is assumed.

Default: 0
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Compeatibility: CDB 3.0.

Table 5-21: Location Type Enumeration Values

LOTY Code | Description

0 Unknown

1 Continent

2 Country

3 State

4 Capital

5 Province

6 City

7 Municipality
997 Unpopulated
998 Not Applicable
999 Other

5.7.1.3.35 Light Phase (LPH)

Description: Used for all light types that are periodic in nature (rotating, blink,
flashing, etc). The value of LPH controls the phase of the light
relative to all other lights that share the same LTYP. All other light
characteristics, including frequency and duration are implicitly
determined by the LTYP.

Identifier: LPH

Code: 0034

Data Type: numeric

Length: 3 characters

Format: integer

Range: 0 to 999

Usage Note: Optional. In absence of a value, LPH defaults to a value of 0.

Unit: thousands of a cycle

Default: 000

Compatibility: CDB 3.0
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5.7.1.3.36 Layer Priority Number (LPN)

Description: A priority number that establishes the relative priority of overlapping
features. LPN establishes the order (starting from 0 for lowest
priority) by which overlapping features are processed by client-

devices.
Identifier: LPN
Code: 0035
Data Type: numeric
Length: 5 characters
Format: integer
Range: 0 to 32767
Usage Note: Mandatory for terrain constraint features that overlap one another.

For all other features, it is optional. LPN is derived from priority
information stored and maintained by the authoring tools.

Unit: N/A
Default: None
Compeatibility: CDB 3.0

5.7.1.3.37 Lane/Track Number (LTN)

Description: The number of lanes on a road, tracks on railroad, or conductors on
powerlines, including both directions.

Identifier: LTN

Code: 0036

Data Type: numeric

Length: 2 characters

Format: integer

Range: 0 to 99 (Note: differs from DIGEST range of -32767 to 32768)

Usage Note: Recommended for Road, RailRoad, and PowerLine Network
features. Optional for Hydrography Network features.
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Unit: N/A
Default: 02 — for RoadNetwork lineal features

01 — for RailRoadNetwork lineal features
02 — for PowerLineNetwork lineal features
Compeatibility: CDB 3.0, DIGEST 2.1

5.7.1.3.38 Light Type (LTYP)

Description: A unique code corresponding to a Light Type; Appendix E of this
Specification provides the supported light types. The light types
follow a hierarchical organization provided by the light type naming
conventions described in Section 2.3, Light Naming. The Lights.xml
file establishes the correspondence between the LTYP code and the

Light Type name.
Identifier: LTYP
Code: 0037
Data Type: numeric
Length: 4 characters
Format: integer
Range: 0 to 9999

Usage Note: Mandatory for all Airport Light Point features, Environmental Light
Point features.

Unit: N/A
Default: 0

Compatibility: CDB 3.0

5.7.1.3.39 Model Level Of Detail (MLOD)

Description: The level of detail of the 3D model associated with the point feature.
Identifier: MLOD
Code: 0038
Data Type: numeric
Length: 3 characters
264
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Format: integer

Range: -10to 23

Usage Note: ~ When used in conjunction with MODL, the MLOD attribute
indicates the LOD where the corresponding MODL is found. In this
case, the value of MLOD can never be larger than the LOD of the
Vector Tile-LOD that contains it. When used in the context of
Airport and Environmental Light Point features, the value of MLOD,
if present, indicates that this lightpoint also exist in a 3D model
found at the specified LOD. In such case, the value of MLOD is not
constrained and can indicate any LOD.

Unit: N/A

Default: None

Compeatibility: CDB 3.0

5.7.1.3.40 Moving Model DIS Code (MMDC)

Description: A character string composed of the 7 fields of the DIS Entity Type.

Identifier: MMDC

Code: 0039

Data Type: text

Length: maximum of 29 characters

Format: All seven fields of the DIS Entity Type separated by an underscore
character (“ ”):1 23 456 7

Range: N/A

Usage Note: ~ Mandatory for Moving Model Location features

Unit: N/A

Default: None

Compatibility: CDB 3.0
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5.7.1.3.41 Model Name (MODL)

Description: A string reference, the model name, which stands for the modeled
geometry of a feature; in the case of buildings, this includes both its
external shell and modeled interior.

Identifier: MODL
Code: 0040

Data Type: text

Length: 32 characters
Format: per conventions described in Chapter 3, CDB Structure.
Range: N/A

Usage Note: Needed for Point features, Road Figure Point features, Railroad
Figure Point features, Pipeline Figure Point features and
Hydrography Figure Point features that are modeled as OpenFlight
or as RCS (Shape). MODL can also be used with Road Lineal
features, Railroad Lineal features, Pipeline Lineal features and
Hydrography Lineal and Areal features. Note that it is not permitted
to specify a value for MODL simultaneously with a value for

MMDC.
Unit: N/A
Default: None

Compatibility: CDB 3.0

5.7.1.3.42 Model Type (MODT)

Description: Indicates whether a feature is represented using a geotypical or
geospecific model. Together, the MODT, FACC, FSC, and MODL
attributes identify a unique model into the CDB.

Identifier: MODT
Code: 0041

Data Type: text
Length: 1 character

Format: “T” for geotypical, “S” for geospecific
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Range:

Usage Note:

Unit:

Default:

N/A

Needed for features that are modeled as OpenFlight or as RCS
(Shape).

N/A

”S”

Compatibility: CDB 3.0

5.7.1.3.43 Network Component Selector 1 (NCS1)

Description:

Identifier:
Code:
Data Type:
Length:
Format:
Range:

Usage Note:

Unit:

Default:

Code that is used to identify the component selector 1 file which
contain the point, lineal, or areal feature that is virtually connected.

NCS1

0042

numeric

4 characters
unsigned integer
0 to 9999

Mandatory for Network datasets. Attribute is used in 2D relationship
file.

N/A

None

Compatibility: CDB 3.0

5.7.1.3.44 Network Component Selector 2 (NCS2)

Description:

Identifier:
Code:
Data Type:

Length:

Code that is used to identify the component selector 2 file which
contain the point, lineal, or areal feature that is virtually connected.

NCS2
0043
numeric

4 characters
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Format:
Range:

Usage Note:

Unit:

Default:

unsigned integer
0 to 9999

Mandatory for Network datasets. Attribute is used in 2D relationship
file.

N/A

None

Compatibility: CDB 3.0

5.7.1.3.45 Network Dataset Code (NDSC)

Description:

Identifier:
Code:
Data Type:
Length:
Format:
Range:

Usage Note:

Unit:

Default:

Code that is used to identify the dataset code file which contain the
point, lineal, or areal feature that is virtually connected.

NDSC

0044

numeric

4 characters
unsigned integer
0 to 9999

Mandatory for Network datasets. Attribute is used in 2D
relationship file.

N/A

None

Compatibility: CDB 3.0

5.7.1.3.46 Number of Instances (NIS) — Deprecated

Description:

Identifier:
Code:

Data Type:

Number of instances found in the corresponding 3D model
associated with the cultural point feature.

NIS

0045

numeric
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Length: 6 characters
Format: integer
Range: 0 to 999,999

Usage Note: Mandatory for features that are modeled as OpenFlight.

Unit: N/A
Default: None

Compeatibility: CDB 3.0

5.7.1.3.47 Number of Indices (NIX) — Deprecated

Description: Number of Indices — Number of indices found in the corresponding

3D model associated with the cultural point feature.

Identifier: NIX

Code: 0046

Data Type: numeric
Length: 6 characters
Format: integer
Range: 0 to 999,999

Usage Note: Mandatory for features that are modeled as OpenFlight.

Unit: N/A
Default: None

Compeatibility: CDB 3.0

5.7.1.3.48 Number of Normals (NNL) — Deprecated

Description: Number of normal vectors found in the corresponding 3D model

associated with the cultural point feature.

Identifier: NNL
Code: 0047
Data Type: numeric
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Length: 6 characters
Format: integer
Range: 0 to 999,999

Usage Note: Mandatory for features that are modeled as OpenFlight.
Unit: N/A

Default: None

Compeatibility: CDB 3.0

5.7.1.3.49 Number of Texture Coordinates (NTC) — Deprecated

Description: Number of Texture Coordinates — Number of texture coordinates
found in the corresponding 3D model associated with the cultural
point feature.

Identifier: NTC

Code: 0048

Data Type: numeric
Length: 6 characters
Format: integer
Range: 0 to 999,999

Usage Note: Mandatory for features that are modeled as OpenFlight.
Unit: N/A

Default: None

Compeatibility: CDB 3.0

5.7.1.3.50 Number of Texel (NTX) — Deprecated

Description: Number of texels found in the corresponding 3D model associated
with the cultural point feature.

Identifier: NTX

Code: 0049
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Data Type: numeric

Length: 9 characters
Format: integer

Range: 0 t0 999,999,999

Usage Note: Mandatory for features that are modeled as OpenFlight.
Unit: N/A

Default: None

Compeatibility: CDB 3.0

5.7.1.3.51 Number of Vertices (NVT) — Deprecated

Description: Number of Vertices — Number of vertices of the corresponding 3D
model associated with the cultural point feature.

Identifier: NVT

Code: 0050

Data Type: numeric
Length: 6 characters
Format: integer
Range: 0 t0 999,999

Usage Note: Mandatory for features that are modeled as OpenFlight.
Unit: N/A
Default: None

Compeatibility: CDB 3.0

5.7.1.3.52 Population Density (POPD)

Description: The number of inhabitants per square kilometer.
Identifier: POPD
Code: 0051

271
© 2015 Open Geospatial Consortium



Open Geospatial Consortium — Common DataBase Specification
Version 1.0
Industry Version 3.2 published 19 March 2014

@

Data Type: numeric

Length: 5 characters

Format: integer

Range: 0 to 99999

Usage Note: Applicable to Geopolitical features representing inhabited areas.
Unit: Inhabitants per square kilometer

Default: 0

Compatibility: CDB 3.0

5.7.1.3.53 Populated Place Type (POPT)

Description: A value that uniquely represents the Populated Place Attribution
Type. This attribute should be used in conjunction with the BOTY
attribute when BOTY has an (enumerator) value of 13 which
corresponds to “Populated Place”

Identifier: POPT

Code: 0052

Data Type: Enumeration per Table 5-22: Populated Place Type Enumeration
Values

Length: 3 characters

Format: integer

Range: 0 to 999

Usage Note: Optional. Applies to Geopolitical Dataset areal features that
delineate inhabited areas. See table below for a list of accepted
values.

Unit: N/A

Default: 0

Compatibility: CDB 3.0
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Table 5-22: Populated Place Type Enumeration Values

POPT Code | Description
0 Unknown
1 Native Settlement
2 Shanty Town
3 Tent Dwellings
4 Inland Village
5 Small City (less than 20,000 inhabitants)
6 Medium City (between 20,000 and 500,000 inhabitants)
7 Large City (more than 500,000 inhabitants)
997 Unpopulated
998 Not Applicable
999 Other

5.7.1.3.54 Relative TActical Importance (RTAI)

Description:

Provides the Relative TActical Importance of cultural features
relative to other features for the purpose of client-device scene/load
management®’. A value of 100% corresponds to the highest
importance; a value of 0% corresponds to the lowest importance.
When confronted with otherwise identical objects that differ only wrt
to their Relative TActical Importance, client-devices should always
discard features with lower importance before those of higher
importance in the course of performing their scene / load
management function. As a result, a value of zero gives complete
freedom to client-devices to discard the feature as soon as the load of
the client-device is exceeded. The effectiveness of scene / load
management functions can be severely hampered if large quantities
of features are assigned the same Relative TActical Importance by
the modeler. In effect, if all features are assigned the same value, the
client-devices have no means to distinguish tactically important
objects from each other. Assigning a value of 1% to all objects is
equivalent to assigning them all a value of 99%. Ideally, the
assignment of tactical importance to features should be in
accordance to a histogram similar to the one shown here. The shape
of the curve is not critical, however the proportion of features tagged
with a high importance compared to those with low importance is
critical in achieving effective scene/load management schemes. It is
illustrated here to show that few features should have an importance
of 100 with progressively more features with lower importance. The

%7 Note that the importance of the model can be further modified at run-time at the simulator console through the
scenario importance value assigned to the model.
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assignment of the RTAI to each feature lends itself to database tools

automation. For instance, RTAI could be based on a look-up
function which factors the feature’s type (FACC or MMDC).

RTAI = f(FACC _or MMDC)

The value of Relative TActical Importance should be accounted for

by client-devices (in combination with other information) to

determine the appropriate distance at which the feature (and its

modeled representation, if available) should be rendered or

processed. Relative TActical Importance is mandatory. It has no

default value.

i

10 20 30

50 60 70 80

Figure 5-31: RTAI Typical Usage Histogram

Identifier: RTAI
Code: 0053

Data Type: numeric
Length: 3 characters
Format: integer
Range: 0to 100

HHHHHHHI"”|HI“”]HIIIlHIlumnm,;,m.m-.',,.,:,..,.,.,

Usage Note: ~ Mandatory. All features should be tagged with an appropriate value

for the reasons stated above.
Unit: Percentage
Default: None

Compatibility: CDB 3.0
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5.7.1.3.55 Runway ID (RWID)

Description: An alphanumeric identifier that uniquely identifies a runway for a
given airport; this ID must match the value of the field Ident of the
Runway or Helipad dataset.

Identifier: RWID
Code: 0054

Data Type: Alphanumeric

Length: 6 characters
Format: N/A
Range: N/A

Usage Note: ~ Recommended for all Airport Light Points features. Failure to
appropriately tag airport culture with RWID attribute will result in
reduced control of runway-related (or helipad) culture by simulator.
Optional for Point/Lineal/Areal features, Location Points Features,
Environmental Light Point features, and Moving Model Location
features that are associated with a runway and for which control of
the feature is desirable. The combination of RWID and APID points
to a unique record of the NavData Runway or Helipad dataset
components. Note that all of the lights and other features located in
vector datasets that are associated with the operation of a runway or
helipad are required to reference a runway or helipad in the NavData
dataset; the RWID attribute is not required for features unrelated to a
runway or helipad.

Unit: N/A
Default: None
Compatibility: CDB 3.0
5.7.1.3.56 Scaling (SCALx)
5.7.1.3.57 Scaling (SCALy)
5.7.1.3.58 Scaling (SCALz)
Description: A set of scaling factors, one of the model axis, to be applied to the

rendering of model geometry by the client-device. A value of 1.0
instructs the client-devices to use the model as-is. The physical
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5.7.1.3.59

Identifiers:

Codes:

Data Type:

Length:
Format:

Range:

Usage Note:

Unit:

Default:

Compatibility:

dimension of models processed by client-device should approach
zero, as SCALing tends to zero. The value of SCALing should also
be accounted for by client-devices (in combination with other
information) to determine the appropriate distance at which the
model should be paged-in, rendered or processed. All three
SCALing factors are optional. Values of zero and negative values
are not permitted.

SCLAx, SCALy, SCALz

0055, 0056, 0057

numeric

9 characters

floating-point (recommended precision 3.5)
000.00001 to 999.99999

Optional. CDB readers should default to a value of 1.0 if SCALX,
SCALy, or SCALz is missing.

N/A
1.0

CDB 3.0

Start Junction ID (SJID)

Description:

Identifier:

Code:

Data Type:

Length:

Format:

A Junction Identification Number that is used to virtually connect
the start point of a lineal to another point, lineal or areal feature.
Lineal features stored in the same shape file having the same SJID or
EJID are connected. Lineal features stored in different shape files
having the same SJID or EJID as the JID listed in the corresponding
tile 2D relationship file are connected.

SJID
0058
text numerals
20 characters

unsigned integer64 as character string
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Range:

Usage Note:

Unit:

Default:

0to (2% -1)

Mandatory for all features belonging to Topological Network
Datasets. Attribute is stored as a character string representing an
unsigned 64-bit number, and requires conversion back into
numerical representation by client reader. This is due to the 32-bit
limitation on integer values within dBASE files.

N/A

None

Compatibility: CDB 3.0

5.7.1.3.60 Surface Roughness Description (SRD)

Description:

Identifier:
Code:

Data Type:

Length:
Format:
Range:
Usage Note:
Unit:

Default:

Describes the condition of the surface materials that may be used for
mobility prediction, construction material, and landing sites.

SRD
0059

Enumeration per Table 5-23: Surface Roughness Enumeration
Values

3 characters

integer

0 to 999

Recommended for Areal features.
N/A

0

Compatibility: CDB 3.0, DIGEST 2.1

Table 5-23: Surface Roughness Enumeration Values

SRD Code | Description

0 Unknown

1 No surface roughness effect

2 Area of high landslide potential
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SRD Code | Description
3 Uncohesive surface material/flat
4 Rough
5 Angular
6 Rounded
11 Surface of numerous cobbles and boulders
12 Areas of stony terrain
13 Stony soil with surface rock
14 Stony soil with scattered boulders
15 Stony soil with numerous boulders
16 Numerous boulders
17 Numerous rock outcrops
18 Area of scattered boulders
19 Talus slope
20 Boulder Field
31 Highly fractured rock surface
32 Weathered lava flows
33 Unweathered lava flows
34 Stony soil with numerous rock outcrops
35 Irregular surface with deep fractures of foliation
36 Rugged terrain with numerous rock outcrops
37 Rugged bedrock surface
38 Sand dunes
39 Sand dunes/low
40 Sand dunes/high
41 Active sand dunes
42 Stabilized sand dunes
43 Highly distorted area, sharp rocky ridges
51 Stony soil cut by numerous gullies
52 Moderately dissected terrain
53 Moderately dissected terrain with scattered rock outcrops
54 Dissected floodplain
55 Highly dissected terrain
56 Area with deep erosional gullies
57 Steep, rugged, dissected terrain with narrow gullies
58 Karst areas of numerous sinkholes and solution valleys
59 Karst area of numerous sinkholes
60 Karst/hummocky terrain covered with large conical hills
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SRD Code | Description
61 Karst/hummocky terrain covered with low, broad-based mounds

62 Arroyo/wadi/wash
63 Playa/dry lake

64 Area of numerous meander scars and/or oxbow lakes
65 Solifluction lobes and frost scars

66 Hummocky ground, areas of frost heaving

67 Area of frost polygons

68 Area containing sabkhas

69 Area of numerous small lakes and ponds

70 Area of numerous crevasses

81 Area of numerous terraces

82 Quarries

83 Strip mines

84 Quarry/gravel pit
85 Quarry/sand pit

86 Mine tailings/waste piles

87 Salt evaporators

88 Area of numerous dikes

89 Area of numerous diked fields

90 Area of numerous fences

91 Area of numerous stone walls

92 Area of numerous man-made canals/drains/ditches
93 Area of numerous terraced fields

94 Parallel earthen mounds row crops

95 Area of numerous hedgerows

997 Unpopulated
998 Not Applicable
999 Other

5.7.1.3.61 Structure Shape Category (SSC)

Description: Describes the Geometric form, appearance, or configuration of the
feature.
Identifier: SSC
Code: 0060
Data Type: Enumeration per Table 5-24: Structure Shape Category Enumeration
Values
279
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Length: 3 characters

Format: integer

Range: 0 to 999

Usage Note: Recommended for Point features, and all Network Lineal/Areal

Figure Points features.

Unit: N/A
Default: 0

Compatibility: CDB

Table 5-24: Structure Shape Category Enumeration Values

3.0, DIGEST 2.1

SSC Code | Description
0 Unknown
1 Barrel, Ton
2 Blimp
3 Boat Hull (Float)
4 Bullet
5 Reserved
6 Conical/Peaked/NUN
7 Cylindrical (Upright)/CAN
9 Reserved
10 Pillar/Spindle
11 Reserved
12 Pyramid
13 Reserved
14 Reserved
15 Solid/filled
16 Spar
17 Spherical (Hemispherical)
18 Truss
19 With Radome
20 Reserved
21 Aurtificial Mountain
22 Crescent
23 Ferris Wheel
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SSC Code | Description
24 Enclosed
25 Roller Coaster
26 Lateral
27 Mounds
28 Ripple
29 Star
30 Transverse
31 Reserved
32 Reserved
33 Reserved
34 Reserved
36 Windmotor
38 Reserved
40 Reserved
46 Open
52 'A' Frame
53 'H' Frame
54 'T' Frame
56 "Y' Frame
57 Reserved
58 Reserved
59 Telescoping Gasholder (Gasometer)
60 Mast
61 Tripod
62 Reserved
63 Reserved
65 Cylindrical with flat top
66 Cylindrical with domed top
71 Cylindrical/Peaked
73 Superbuoy
74 '"T' Frame
75 Tetrahedron
76 Funnel
77 Arch
78 Multi-Arch
79 Round
80 Rectangular
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SSC Code | Description
81 Dragons Teeth
82 I-Beam
83 Square
84 Irregular
85 Diamond Shaped Buoy
86 Oval
87 Dome
88 Spherical with Column Support
89 Cylindrical or Peaked with tower support
90 High-Rise Building
91 Cylindrical
92 Cubic
93 Pole
94 Board
95 Column (Pillar)
96 Plaque
97 Statue
98 Cross
107 Tower
108 Scanner
109 Obelisk
110 Radome, Tower Mounted
997 Unpopulated
998 Not Applicable
999 Other

5.7.1.3.62 Structure Shape of Roof (SSR)

Describes the roof shape.

3 characters

Description:
Identifier: SSR
Code: 0061
Data Type:

Values
Length:
Format: integer

Enumeration per Table 5-25: Structure Shape of Roof Enumeration
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Range:

Usage Note:

Unit:
Default:

Compatibility:

0 to 999

Recommended for Point features, and all Network Lineal/Areal

Point Figures.
N/A

0

CDB 3.0, DIGEST 2.1

Table 5-25: Structure Shape of Roof Enumeration Values

SSR Code | Description
0 Unknown
6 Conical/Peaked/NUN
38 Curved/Round (Quonset)
40 Dome
41 Flat
42 Gable (Pitched)
43 Reserved
44 Reserved
45 Reserved
46 Reserved
47 Sawtooth
48 Reserved
49 Reserved
50 With Monitor
51 With Steeple
55 Flat with Monitor
58 Reserved
65 Gable with Monitor
65 Reserved
66 Reserved
71 Reserved
72 Reserved
77 With Cupola
78 With Turret
79 With Tower
80 With Minaret
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SSR Code | Description
997 Unpopulated
998 Not Applicable
999 Other

5.7.1.3.63 Traffic Flow (TRF)

Description: Encodes the general destination of traffic.

Identifier: TRF

Code: 0062

Data Type: numeric

Length: 3 characters

Format: Integer. Enumerated per DIGEST 2.1. A few examples:
3: One-way
4: Two-way

Range: 0 to 999

Usage Note: Recommended on all Network Lineal (except PowerLines) features.

Unit: N/A

Default: 003 — for RailRoadNetwork lineal features

004 — for other network lineal features
Compatibility: CDB 3.0, DIGEST 2.1

5.7.1.3.64 Taxiway ID (TXID)

Description: A unique alphanumeric identifier (for the airport in question).
Identifier: TXID

Code: 0063

Data Type: alphanumeric

Length: 6 characters

Format: N/A

Range: N/A
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5.7.1.3.65

Usage Note:

Unit:
Default:

Compatibility:

Recommended usage and Optional usages are per table Table 5-27:
Allocation of CDB Attributes to Vector Datasets. Failure to
appropriately tag airport culture with TXID attribute will result in
reduced control of taxiway-related culture by a simulation device.

N/A
None

CDB 3.1

Urban Street Pattern (USP)

Description: Describes the predominant geometric configuration of streets found
within the delineated area of the feature.
Identifier: USP
Code: 0064
Data Type: Enumeration per Table 5-26: Urban Street Pattern Enumeration
Values
Length: 3 characters
Format: integer
Range: 0 to 999
Usage Note: Recommended for Areal features.
Unit: N/A
Default: 0
Compatibility: CDB 3.0, DIGEST 2.1
Table 5-26: Urban Street Pattern Enumeration Values
USP Code | Description

0 Unknown

2 Rectangular/Grid-Regular

3 Rectangular/Grid-Irregular

4 Curvilinear (cluster)

6 Concentric / Radial-Regular
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USP Code | Description

7 Concentric / Radial-Irregular
9 Mixed-Curvilinear (cluster) and Rectangular (grid)
10 Mixed-Concentric / Radial and Rectangular (grid)
11 Mixed-Curvilinear (cluster) and Concentric / Radial
12 Reserved
13 Linear Strip

997 Unpopulated

998 Not Applicable

999 Other

5.7.1.3.66 Vendor Extended Attribute Index (VEAI)

Description: An index that points to a row entry of a VendorExtended Attribution
file for the current dataset. This entry permits users to store an index
to a link list set of Vendor-specific attributes. CDB-compliant
devices are not mandated to read and interpret this field. Usage of
this attribution is not portable to other simulators because it falls
outside of the documented CDB attribution scheme. The Vendor
Extended Attribution file should be located in the same directory as
the instance-level attribution file. An empty VEALI attribute is
allowed. Note that the first entry in the Vendor Extended Attribution
file has an index of 1.

Identifier: VEAI

Code: 0065

Data Type: numeric

Length: 6 characters

Format: integer

Range: 1 t0 999,999

Usage Note: Optional. Use when Vendor extended attribution is required. A
“blank” or a value of 0 indicates that there are no Vendor Extended
attributes.

Unit: N/A

Default: None

Compeatibility: CDB 3.0.

286
© 2015 Open Geospatial Consortium



Open Geospatial Consortium — Common DataBase Specification ;
Version 1.0 Q

Industry Version 3.2 published 19 March 2014

5.7.1.3.67 Width with Greater Than 1 meter Precision (WGP)

Description: For lineal features (such as roads, railways, runways, taxiways),
WGP is a measurement of the shorter of two linear axes. For a
bridge, the width is the measurement perpendicular to the axis
between the abutments.

Identifier: WGP

Code: 0066

Data Type: numeric

Length: 9 characters

Format: floating-point (recommended precision 5.3)

Range: 0.000 to 99,999.999

Usage Note: Recommended on all Network Lineal (except PowerLines) features.

When supplied for coastline, WGP corresponds to average width of
coastline due to water height variations (such as tides) and wave

action.
Unit: meters
Default: None

Compatibility: CDB 3.0, DIGEST 2.1
5.7.1.4 Explicitly Modeled Representations

5.7.1.4.1 Referenced by Point Features

A point feature (whose position and attributes are stored in a Shapefile) can also refer to an
explicitly modeled representation.

A feature can point to an explicitly modeled representation of that feature that is stored in either
the GTModel library, the MModel library or alternately embedded inside a CDB tile. In order to
specify the modeled representation, the modeler must properly attribute the feature via the
MODL, MLOD, MMDC and MODT attributes in the vector dataset that contains the feature.
For Point features, the CDB supports two types of explicitly modeled representations:

. OpenFlight models

. RCS Shapefile models
Natural vector features (such as trees, bushes) are usually represented by geotypical OpenFlight
models. The majority of man-made features can also be geotypical in nature. For instance,
power pylons, telephone poles, or residential houses can all be represented with generic models

287
© 2015 Open Geospatial Consortium



Open Geospatial Consortium — Common DataBase Specification ;
Version 1.0 Q

Industry Version 3.2 published 19 March 2014

that are typical in appearance to the real-world objects they represent. The modeler need only
resort to a geospecific model if the application requires a model with the unique shape,
appearance and/or properties of the real-world object.

5.7.1.5  Implicitly Modeled Representations

An implicitly modeled representation is one that is defined completely by the supplied attribution
of the Dataset in which it is contained. Examples of implicitly modeled features are light-points.

5.7.1.6  Handling of Topological Networks

The CDB provides several interconnected topological networks consisting of multiple datasets.
Each network dataset can be made of separate point features and or a series of points connected
together using lineal and areal features. Each lineal feature has a start and end nodes, which
correspond to intersections when connected to two or more other lineal features, or connections
when connected to an areal; the other intermediate points are used to accommodate deviation
from a straight line. Typically, network datasets (such as roads, railroads) conform to the
ground; consequently, when the optional AHGT attribute is present, its value is set to false.
Each network dataset is stored as a distinct Shapefile.

Figure 5-32: Example of a Topological Network

The CDB Topological networks are useful when one needs to determine the shortest path
between two arbitrary nodes in the entire network; alternately, algorithms can use the network
topology in combination with a “cost” parameter based on length (in the case of shortest path),
traffic speed (in the case of fastest path), or some other criteria that can be derived from the
attribution information associated with the network datasets.

The CDB Topological networks are used for the following purposes:

[0 To determine a route for features such as roads, rivers, railroads.

[0 To follow a route made of roads, rivers, railroads.

'] To avoid an obstacle; for example a tank may not be able to cross a river or be
able to go over or under a pipeline.

[l To efficiently process a “feature” for devices (such as radar) that do not
require a high definition of the geometrical representation or do not need to
represent more than one dimension.
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The CDB Topological networks are optimized to facilitate road/river/railroad following tasks.
They support the notion of directionality such as one-way roads or both ways for two-way roads,
rivers. The vertex positions are physically positioned along the center of the feature’s
longitudinal axis; for example, a road such as a dual-lane undivided highway, the vertex data lies
along the stripes dividing the two lanes.

Features within the same or different network datasets are connected together using the junction
identifier attributes SJID, EJID or JID. Two or more features having the same identifier values
are considered virtually connected. This junction identifier allows, for instance, a primary road
to connect to a secondary road, or a river to connect a lake (in same network datasets), or to
connect a road and a river (in different network dataset). SJID, EJID or JID are mandatory
attributes for all topological network datasets. When not specified (i.e., blank), the feature is not
connected to any other features. Appendix A provides guidelines on how to generate the
junction identifiers.

Since the junction identifier is associated with a shape type feature, the following combinations
are supported:

'] Any point feature can be connected to any start or end point of a lineal feature
(point to lineal connection), or to any start point of an areal feature (point to
areal connection), using its JID attribute.

'] Any start point of a lineal feature can be connected to any point feature (point
to lineal connection), or to any start or end point of a lineal feature (lineal to
lineal connection), or to any start point of an areal feature (lineal to areal
connection), using its SJID attribute.

'] Any end point of a lineal feature can be connected to any point feature (point
to lineal connection), or to any start or end point of a lineal feature (lineal to
lineal connection), or to any start point of an areal feature (lineal to areal
connection), using its EJID attribute.

'] Any start point of an areal feature can be connected to any point feature (point
to areal connection), or to any start or end point of a lineal feature (lineal to
areal connection), using its JID attribute.

Connection information between two features located in two separate Shapefiles are explicitly
listed in 2D relationship files. This Specification currently supports two types of 2D relationship
files; the 2D relationship tile connection file which specifies connections of the same dataset
feature between two adjacent tiles, and the 2D relationship dataset connection file which
specifies connection of 2 or more different dataset and subdataset features within the same tile.

5.7.1.6.1 2D Relationship Tile Connection File

The CDB Topological network is broken into tiles and therefore must be clipped against tile
boundaries. To ensure the connectivity between tile boundaries of a lineal feature, the resulting
clipping point must share the same junction identifier (JID) in both tiles. This clipping point
potentially exists in several Tile-LODs having a common boundary; in which case, all points
representing the same clipping point share the same JID. Doing so ensures that connectivity
between geocells and tiles is preserved. A clipping point can be identified by the application by
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checking the 2D relationship tile connection file. There is a 2D relationship tile connection file
per network dataset tile. When the file is missing, it indicates there is no clipping point for the
lineals belonging to the tile. The 2D relationship file is a dBASE file that contains a list of
records made of 2 attributes; the Junction ID (JID) that identifies the start or end point of the
clipped lineal and the Network Component Selector 1 (NCS1) that identifies the network dataset
lineal file. The dataset code file is implicit to the network dataset tile directory and the Network
Component Selector 2 always represents a lineal feature Shapefile (code 003) thus do not require
to be included in the record. The coordinate of the tile adjacent to a clipping point can be
determined using the latitude and longitude of that point.

If a connection between two lineal features happens to be located exactly at a tile boundary, the
lineal is obviously not clipped but a junction ID is allocated and included in the 2D relationship
tile connection file.

In a 2D relationship tile connection file, no two records are identical; however JIDs may appear
more than once with different NCS1, indicating a connection between network subdatasets.

5.7.1.6.2 2D Relationship Dataset Connection File

The CDB Topological network is made of several network datasets that in turn are made of
several ShapeFiles. By specifying a junction identifier per feature, any features in any of these
several ShapeFiles can in theory be connected to any other features located in a separate
Shapefile. A connection within a tile, which includes the tile boundaries, can be identified by the
application by checking the 2D relationship dataset connection file. There is a 2D relationship
dataset connection file per network dataset tile. This file contains all the connections between
the subdatasets of the corresponding network dataset with other network datasets. When the file
is missing, it indicates there are no connections within the tile. The 2D relationship file is a
dBASE file that contains a list of records made of 4 attributes; the Junction ID (JID) that
identifies the connected point, lineal or areal features, the Network Dataset Code (NDSC) that
identifies the network dataset the feature belongs to, and the Network Component Selectors
(NCS1 and NCS2) that identify the network subdataset and the shape type. The tile coordinate
and tile LOD is implicit to the Network Dataset tile directory.

All the records in the 2D relationship file are sorted per ascending JID. This has two advantages;
it speeds up the search process when looking for a specific JID and it groups all the features that
are connected together. In effect, there is always a minimum of two consecutive records with the
same JID; the record belonging to the corresponding file dataset (or subdataset) and the record
identifying the feature it connects to. Note that when a 2D relationship file specifies a
connection to a feature belonging to different network dataset, the corresponding LOD file of
this dataset may or may not exist. If the corresponding LOD file of the target dataset is missing,
the application must look for the feature in the coarser LOD file of the target dataset. If the
corresponding LOD file of the target dataset exists, the feature may be missing because it has
been removed by the off-line tool decimation process; when this is the case, the application must
look for the feature in the finer LOD file of the target dataset.

290
© 2015 Open Geospatial Consortium



Open Geospatial Consortium — Common DataBase Specification ;
Version 1.0 Q

Industry Version 3.2 published 19 March 2014

5.7.1.6.3 Junction ldentifier (SJID, EJID, and JID) Range

This version of the Specification imposes that SJID, EJID and JID have unique values for all
network datasets within the same geocell. With a 64-bit range, it is practically impossible to run
out of ID number. In the process of creating the unique identifier, special care must be taken by
the off line tool in order to avoid duplicating the identifier at the geocell boundary for the
clipping points when the modified or added features overlap two or more geocells.

Table 3-27, CDB LOD versus Feature Density, specifies the maximum number of elements in a
tile for vector datasets. This maximum number is not affected by the number of added clipping
point in a lineal feature. Although, this appears to lead to an unbounded number of points in a
file, it is clamped to the geocell size. In practice, for a relative constant density, the number of
clipping points diminishes as the LOD number increases.

5.7.1.7  Handling of Light Points

All of the information that is needed to instantiate the light point features is organized in
accordance to the CDB terrain tile structure. Each instance of a light point feature refers to a
light type defined by the CDB Specification via its shape attribution (LTYP). As a result, the
entire definition of the light (i.e., its location, orientation and attributions) is self-contained
within the shape files.

The CDB Specification defines a collection of CDB Light Types that includes airport/runway
lighting systems, cultural lights, aircraft refueling systems, etc. The light types currently
supported by the CDB Specification are listed in Appendix E of this Specification; they are also
listed in Lights.xml as specified in Section 2.3, Light Naming. While the CDB Specification
provides a rigorous definition for each type of light, its representation is entirely determined by
the fidelity and the capabilities of client-devices.

5.7.1.8 Allocation of CDB Attributes To Vector Datasets

The CDB Specification limits the applicability of each of the CDB attributes to certain vector
datasets. This approach helps to reduce the number of columns (hence to reduce the size) of the
dBase instance and class-level attribution files.

The allocation of CDB attributes to each of the Vector datasets is prescribed by Table 5-27
below.
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