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This Tutorial 

Tutorial Objective 
The objective of this tutorial is to learn how to work images and terrain data sets within GeoMedia 
3D. 

 

Tutorial Overview 
If you are familiar with GeoMedia Desktop, you have probably used the Georeferenced Images 
command to add imagery such as aerial photographs as a backdrop to your GIS data.  In this 
tutorial, you will learn how to drape this imagery over a collection of raw elevation data sources 
using both 2D and 3D map windows. 

Terrain files can, if needed, be pre-processed using GeoMedia Grid.  For example, you can use 
the Grid tab within the GeoMedia Desktop (found within the Advantage or Professional tiers) to 
refine raw elevation data sets.  Specifically, with Grid analysis commands you can:  remove 
anomalies within surfaces, stitch individual surfaces together to create a single unified surface, 
add geomorphic features, flatten lakes, enhance/delineate shorelines, and much more.  However, 
in instances where you simply want to make use of raw surface files within your 3D environment 
without pre-processing, you can quickly make use of the Add Surfaces command to add raw 
elevation sources to your 3D view.  Raw elevation sources in this context include items such as 
USGS DEM, DTED, GEOTIFF (32-bit Elevation), or USGS SDTS files. 

 
Tutorial Data Set 
The exercises outlined in the GeoMedia 3D tutorials make use of specific data sets.  Specifically, 
the GeoMedia 3D tutorial data sets include:  vector sources (point, line, and area features), raster 
sources (aerial photographs in GeoTIFF format), and elevation sources in ERDAS Imagine and 
USGS SDTS formats. 

 

Tutorial Text Conventions 
There are several conventions used throughout the tutorial: 

 Ribbon bar items are shown as: On the Aaa tab, in the Bbb group, click Ccc. 

 Dialog box names, field names, and button names are depicted using Bolded Text. 

 Information to be entered, either by selecting from a list or by typing, is depicted using 
Italicized Text. 

 

Tutorial Prerequisites 
There are no prerequisites for making use of this tutorial; however, having a basic understanding 
of the GeoMedia Desktop will be helpful in expediting the execution of certain steps within this 
tutorial.   





 

   

Working with Images Section 1:  

Section Objective 

Imagery is an integral component of both 2D and 3D maps, as imagery provides realistic 
backdrop to geospatial data sets.  It is important to note that imagery can be ordered in 
GeoMedia Desktop (that is, it can be layered one image on top of another).  Layering is critical, 
as layering allows you to create a continuous fabric of imagery even when lower and higher 
resolutions of imagery are used in tandem. Namely, in this section you will how to: 

 Add GeoTIFF files, such as high-resolution aerial photographs, to a 3D map window. 

 Manage imagery sources (that is, set the stacking/layering order). 

You do not be connected to the Internet to complete this exercise as the default content file does 
not make use of a TerraGate® connection to serve imagery and terrain information to the 3D map 
window. 

 

Tools Used 

The Insert Georeferenced Images and Style Properties commands are used in this section. 
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 Adding Images Exercise 1:

Objective: 
The objective of this exercise is to learn add imagery to the 3D map window. 

Task 1: Launch GeoMedia and Toggle to 3D 

Adding imagery to the 3D map window is no different from adding imagery to your 2D map 
window; GeoMedia 3D honors the insert image commands and image display properties. 

1. Use your mouse and desktop controls to navigate to C:\GeoMedia 3D 
Tutorial\GeoWorkspaces. 

2. Double click Exercise 2a.gws.  This action will start GeoMedia Desktop and open 
the GeoWorkspace called Exercise 2a. 

 

3. Click on the legend entry Wetlands to highlight it. 

4. Right click to display the context menu and select the Fit by Legend Entry option to 
zoom the view to match the extents of the selected legend entry. 

 

 

As you can see, the imagery that is currently displayed is of lower resolution; however, we can 
augment this data with some higher resolution imagery. Updating the contents of a map window 
can be done when either a 2D map window or a 3D map window is the active window. 

5. On the 3D tab, in the View group, click Toggle 3D to convert the current 2D map 
window and contents to the 3D map window. 
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6. Use the navigation tools to zoom in to Diamond Head (a volcanic tuff cone) located in 
the southwest corner of the island. 

 

As you can see, both the Wetlands and Landsat_Imagery_Low_Resolution legend entries 
were automatically placed in the 3D map window (that is, the base content in the MPT/fly file has 
been augmented with the feature classes in the legend). 

Task 2: Insert Imagery 

There are 3D styles associated with these legend entries and these styles are discussed in detail 
in other tutorials. These styles can be changed on the fly using the Legend Entry Properties 
facilities in GeoMedia Desktop. 

1. On the Raster tab, in the Insert Images group, click Georeferenced to display the 
Insert Georeferenced Images dialog box. 

2. Click the Selected images > Browse button to display the Browse For Folder 
dialog box. 

3. Use this dialog box to navigate to C:\GeoMedia 3D Tutorial\Imagery\Ortho 
Photographs (High Resolution). 

 

4. Click OK to accept the specified folder. This action will populate the Available files 
list. 
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5. Click the >> button to move all of the TIFF files from the Available files list to the 
Selected files list. 

 

6. Use the Warehouse drop-down list to specify ImageFeatures. 

7. Check the Add new legend entry for feature class check box. 

8. Type the name NewImages in the Imagery feature classes with matching 
coordinate system field.  Your Insert Georeferenced Images dialog box should 
look similar to the one shown below. 

 

9. Click OK to display the new imagery in the active legend and hence into the 3D map 
window. 

Task 3: Modify the Legend Display Order 

By default, the new feature class is added to the top of the legend and therefore is displayed at 
the top of the display layering stack; that is, the Wetlands and 
Landsat_Imagery_Low_Resolution legend entries are no longer visible as they lay lower in the 
display stack. 
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Imagery can be added in this fashion; however, should your organization have hundreds or even 
thousands of images they want to display, your organization may want to consider implementing 
a TerraGate

®
 server for this. 

As mentioned in the first tutorial, a TerraGate server can be used to stream large amounts of 
imagery to GeoMedia 3D into a 3D map window.  Given this, it should be efficient at serving large 
collections of images. 

1. Drag the Wetlands legend entry above the NewImages legend entry. 

2. Notice that the Wetlands feature is now visible in context with the new images. 

 

3. Use the navigation tools to explore the results. 

GeoMedia Desktop can be used to place a wide variety of imagery data sources into a 3D map 
window. For more information on supported file types, see the GeoMedia Help. 

Task 4: Exit GeoMedia Desktop 

You have completed this exercise. You can now exit GeoMedia Desktop and begin the next 
exercise. Given that you may want to revisit this exercise, it is recommended you do not save any 
of your changes.  By not saving your changes, you can restart the exercise in the future with a 
clean GeoWorkspace. 

1. Click the Close icon in the upper-right corner of the GeoMedia Desktop application 
window to exit GeoMedia Desktop.  The system displays a warning dialog box. 

2. Click No. 

 



 

   

Working with Terrain Data Section 2:  

Section Objective 

Elevation data is available in a wide variety of formats. These file formats are used to share 
elevation data between systems and organizations, and thus GeoMedia 3D can be used to 
interpret elevation files directly without pre-processing (that is, without conversion using a product 
such as GeoMedia Grid or GeoMedia Terrain). With this, you can use raw elevation sources to 
update your 3D map window surface.  In this exercise, you will use an ERDAS IMAGINE 
elevation file and a 32-bit data GeoTIFF elevation file to update the surface for a specific 3D map 
window.  

In this section, you will learn how to: 

 Add multiple elevation sources to the 3D map window. 

 Manage elevation sources (that is, set stacking order and display by scale). 

You do not be connected to the Internet to complete this exercise as the default content file does 
not make use of a TerraGate® connection to serve imagery and terrain information to the 3D map 
window. 
 

Tools Used 

The Add surfaces and Manage surface commands are used in this section. 
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 Adding Elevation Sources to the Exercise 1:
3D Map Window  

Objective: 
The objective of this exercise is to learn add imagery to the 3D map window. 

Task 1: Launch GeoMedia and Toggle to 3D 

1. Use your mouse and desktop controls to navigate to C:\GeoMedia 3D 
Tutorial\GeoWorkspaces. 

2. Double click Exercise 2b.gws.  This action will start GeoMedia Desktop and open 
the GeoWorkspace called Exercise 2b. 

 

This GeoWorkspace has three legend entries:  Wetlands, 
Ortho_Photographs_High_Resolution, and Landsat_Imagery_Low_Resolution. 

3. Click on the legend entry Ortho_Photographs_High_Resolution to highlight it. 

4. Right click to display the context menu and select the Fit by Legend Entry option to 
zoom the view to match the extents of the selected legend entry.  

5. Your 3D map window should look similar to the sample provided below. 

 

 

As you can see, the imagery that is currently displayed is of two resolutions and reflects the 
results of the previous exercise. 
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6. On the 3D tab, in the View group, click Toggle 3D to convert the current 2D map 
window and contents to the 3D map window. 

7. Use the navigation tools to zoom in to the Diamond Head (a volcanic tuff cone) 
located in the southwest corner of the island. 

 

 

As you can see, the Wetlands, Ortho_Photographs_High_Resolution, and 
Landsat_Imagery_Low_Resolution legend entries were automatically placed in the 3D map 
window. However, notice that the rim of Diamond Head (a volcanic tuff cone) is not elevated (that 
is, no terrain data has been added to this view and the surface appears flat). 

Keep in mind that this 3D map window is referencing the content file name Default_Local.fly file 
and that this content file has no surfaces and only a collection of very low resolution images. To 
verify which content file is being used for a 3D map window, you can make use of the Surfaces 
command. 

8. On the 3D tab, in the Surfaces group, click Manage to display the Surfaces dialog 
box.   

9. Notice that the Base content file field is pointing to C:\GeoMedia 3D Tutorial\Fly & 
MPT Files\Default_Local.fly. 

10. Click the Close button to close the Surfaces dialog box. 

Task 2: Add Surfaces to the 3D Map Window 

Adding terrain to the 3D map window is possible using the Add Surfaces command. With this 
command, you can specify a collection of terrain-based files, order them (that is, specify a 
stacking order), and add them to an existing 3D map window.   

Once a collection of surfaces has been added, the surfaces can be further managed using the 
Surfaces command. 

1. On the 3D tab, in the Surfaces group, click Add to display the Add Surfaces dialog 
box. 

 

The Add Surfaces command is used to add new surfaces to the 
active 3D map window. 

This command is enabled only when a 3D map window is open and 
active. 
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By default, the newly added surfaces are added as separate layers and on top of the existing 
layer collection.  The newly added layers are turned on and as such override the existing surface 
layers they overlap. 

The Add Surfaces interface allows input of any supported surface format files. The input 
surfaces are immediately added to the active 3D map window.  In addition, the surfaces depicted 
by the models become the active surfaces at their locations (superseding any models below them 
in the layer order). 

 

Once a surface or collections of surfaces have been added to the 3D 
map window, the management of these surfaces is handled via the 
Surfaces command. 

2. Click the Browse button to display the Browse For Folder dialog box. 

3. Navigate to C:\GeoMedia 3D Tutorial\Elevation Files. 

The folder entitled Elevation Files contains two sub-folders:  IMG Elevation and SDTS 
Elevation.  These two folders and the files contained within them will be used to update the 
surface for the data contained within MapWindow1. 

The folder named IMG Elevation contains a single file called DTED.IMG.  This file was created 
from two individual DTED files.  Specifically, the two DTED files were imported into GeoMedia 
Grid and stitched together using the Mosaic command.   

Once the two files were mosaicked, the VOID cells were removed using the IDW command. The 
results of this process were then used to create a single ERDAS IMG file. 

The folder named SDTS Elevation contains a single USGS SDTS 10 Meter DEM tile (over 
Honolulu, Hawaii) in 32-bit data GeoTIFF format. The original DEM was downloaded from the 
USGS http://lidar.cr.usgs.gov/. 

The original SDTS file was imported into GeoMedia Grid and the VOID cells were removed using 
the IDW command. The results of this process were then used to create a 32-bit data GeoTIFF 

4. Click OK to accept the location specified and to close the Browse For Folder dialog 
box. This action will populate the Available files list with the specified location. 

 

5. Click the + symbol beside the C:\GeoMedia 3D Tutorial\Elevation Files entry to 
display the children of this entry. 

 

 

Since no filter has been specified, you will notice that each sub-folder containing a file is listed. 
You can use this list to selectively check the check box beside one or more folders (that is, add 

http://lidar.cr.usgs.gov/
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the selected set of surfaces to your 3D map window), or you can check the check box beside a 
parent and in turn add all surfaces in each sub-folder to your 3D map window.  In this case, we 
are going to add one IMG file and one SDTS file to the 3D map window. 

6. Click the + symbol beside the IMG Elevation entry to display the children of this 
entry. 

 

 

 

You will notice that in this instance there is a file called DTED.img.  
This file represents the surface that was created from DTED files 
using GeoMedia Grid. 

7. Check the check box beside the entry labeled DTED.img. 

 

8. Click the > button to move the checked file into the Selected files field. 

 

 

 

The DTED file is now ready to be added to the active 3D map 
window; however, we can also add the SDTS file in this same 
session. 

9. Click the + symbol beside the SDTS Elevation entry to display the children of this 
entry. 

10. Check the check box beside the entry labeled Honolulu SDTS.tif. 

 

11. Click the > button to move the checked files into the Selected files field. 
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You will notice that both the IMG file and the TIF file are listed in the Selected files field and that 

each file has an  icon beside it.  The  icon indicates that the surface files have an internal 
coordinate system and therefore no additional information is required to add these files. 

In some instances you may see an  icon.  If this occurs, additional projection information is 
required and the Coordinate system file (for surfaces with undefined coordinate systems) 
field will enable, allowing you to specify a CSF file and in turn open surface files that do not have 
an internal projection system. 

Note that the order in which the files are listed in the Selected files list controls the order of 
display precedence.  Specifically, higher entries take display precedence over lower entries.  If, 
for example, you have one large DEM at a resolution of 100 meters and only three smaller DEMS 
at a resolution of 10 meters, you may want to place the higher resolution layer higher in the stack 
so that these take display precedence over the lower resolution DEM. 

You can re-order this list by simply clicking and dragging.  To do this, select the entry you want to 
move up or down, and then drag it to the preferred location. 

Once precedence has been set, it is not set forever; it can be modified at any time using the 
Surfaces command. 

Task 3: Optimize Surfaces for Display 

This option is enabled by default as it is strongly recommended that all surfaces be optimized. 
When a surface is optimized an MPU file is created. This file is typically larger than the original as 
it is been pyramided (that is, it contains multiple resolution levels). After a file has been optimized 
in this fashion, you will be able to smoothly roam around the 3D environment and not experience 
any surface anomalies such as spikes. 

1. Ensure the Optimize surface check box is checked. 

 

You do not have to optimize your surface at this point. Should you 
choose not to optimize here, you can use the Surfaces command to 
post process your files. For additional information about the 
Optimize surfaces option, please refer to the on-line help. 

2. Click OK to add the specified surface to the active map window. 

Since we have selected the Optimize surfaces option, this process will take approximately 30 
seconds to complete. 

While this process is running a small dialog box will be displayed to indicate that the optimization 
process is running. 
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For additional details regarding the status of the optimization process, refer to the bottom frame of 
the GeoMedia window.  This area will provide both a textual and graphical description of the 
process. 

 

3. Once the process completes, use the navigation tools to zoom in to a portion of 
Diamond Head.  Notice that the imagery now reflects the presence of a surface. 

 

4. Use the navigation tools to explore the results. 

If your terrain data contains VOID values, you may notice some surface anomalies as you explore 
your data sets. 

When surfaces are added via the Add Surfaces commands, VOID data values are assigned the 
lowest value in the file. For example, let us assume you have an SDTS file that ranges in 
elevation from 20 to 300 meters above sea level and that the file contains 50 VOID cells randomly 
located throughout the file. These cells, regardless of their location and proximity to other non-
VOID cells, are assigned a value of 20. This approach can cause canyons to appear where none 
exist. 

It is therefore recommended that should you want to make use of data containing VOID values, 
you pre-process these data sources. You could, as we did for this example, use GeoMedia Grid 
to remove all VOID cells using a set of interpolation techniques. 

Finally, should you want to make use of a large collection of DEM source files, you may want to 
consider creating these in the context of Skyline

®
 using TerraBuilder

®
/TerraGate

®
, as these 

Skyline products allow users to set optimization properties to ensure quicker display while 
roaming. 
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 Stacking Surfaces to Define Exercise 2:
Display Order 

Objective: 
The objective of this exercise is to learn how to change the stacking order of your elevation 
surfaces using the Manage surfaces command. 

Task 1: Modify Stacking Order of Surfaces 

The Surfaces command provides a user interface for managing surfaces in the active 3D map 
window.  It provides the capability to adjust display order (topmost for highest) and/or to remove 
the surface from the active 3D map window.  All listed surfaces will be on top of the base surface 
content and supersede its definition at their locations. 

1. On the 3D tab, in the Surfaces group, click Manage to display the Surfaces dialog 
box. 

In this particular case, we see from the Surfaces dialog box that the two surfaces we just added 
are optimized and are listed in the same display order as they were imported, with a set of default 
display properties; that is, the Display property is set to On, the Min scale is set to 1, and Max 
scale is set to 1,000,000,000. 

If we had not optimized the surface during the add surfaces step noted above, we could select 
one or more surfaces here and in turn use the Optimize button to optimize the surfaces. 

The display order in this instance is good, as the higher resolution SDTS surface is being 
displayed on top of the lower resolution DTED surface.  Ideally, lower resolution surfaces should 
be placed lower in the stack, thereby allowing higher resolution surfaces to take precedence.   

In the example provided below, the 30 Meter DTED surface is placed below the 10 meter SDTS 
surface. 

 

 

With this approach of stacking surfaces in ascending order by resolution, the higher resolution 
data is always used to represent a surface wherever possible.  Later in this tutorial, we will make 
use of the Display by Scale options to increase the performance of surface display. 
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2. Modifying the stacking order is easy.  Simply select the entry you want to move and 
then drag it to the new position within the list. As noted above however, the current 
order is good; therefore we do not need to make any changes. 
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 Displaying Surfaces by Scale Exercise 3:

Objective: 
The objective of this exercise is to learn how to display your elevation surfaces by scale using the 
Manage surfaces command. 

Task 1: Modify Stacking Order of Surfaces 

As noted above, the Surfaces command provides an interface for managing surfaces in the 
active 3D map window.  This command can be used to remove existing surfaces and set the 
display characteristics (that is, set how and when a surface toggles on and off).  Depending on 
the number of surfaces being displayed in a map window, it can be advantageous to control when 
surfaces are toggled on or off.  For example, there is no need to display higher-resolution 
surfaces until they are needed. 

If you are viewing the island of Oahu at a scale of 1:180,000 scale or larger, there is no need to 
display any elevation data, as the characteristics of the terrain cannot easily be discerned at this 
scale. 

 

Display scale of 1:200,000 with no surface data toggled on. 

 

However, as you navigate into the island, it does make sense to start displaying terrain data.  At a 
scale of 1:120,000, you should be able to see some aspects of the terrain; toggling the lower 
resolution DTED data on to provide a level of surface context is warranted, but at this scale, there 
is still no need to toggle the higher resolution SDTS data on. 
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The higher resolution SDTS data is most likely not needed until you are zoomed in to a scale 
such as 1:15,000. With this premise in mind, let us use the Surfaces command to set up the 
current map window to reflect these scales. 

Since we used the Optimize surface option during import, you likely will not need to use the 
display by scale options. However, this option is outlined below so that should you experience 
performance issues when using surfaces you have some options to explore for additional 
optimizations. 

1. Right click on C:\GeoMedia 3D Tutorial\Elevation Files\IMG Elevation\DTED.img to 
display the context menu for this item. 

2. Once the context menu is displayed, choose the Properties entry to display the 
Surface Properties dialog box. 

The Surface Properties dialog box is used to set the display properties for one or more selected 
surfaces.  You can set the display of surfaces to On, Off, or By Scale. In this particular case, we 
want to set the properties for the DTED surface to By Scale with a Minimum scale of 1:1 and a 
Maximum scale of 1:120,000. 

3. Using the Display drop-down list, set this option to By Scale. Notice that the fields in 
the Display between scales frame enable. 

 

4. Using the Minimum drop-down list, set this option to 1:1. 

5. In the Maximum field, type 120,000. 
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With these two settings in place, the DTED surface will display only 
when the viewing scale is between 1:1 and 1:120,000. 

6. Click OK to set these properties for the DTED surface. 

7. Use the exact same procedure to set the properties for the SDTS surface to 1:1 and 
1:15,000. 

 

8. Click Close. 

Task 2: Exit GeoMedia Desktop 

You have completed this exercise. You can now exit GeoMedia Desktop and begin the next 
exercise. Given that you may want to revisit this exercise, it is recommended you do not save any 
of your changes.  By not saving your changes, you can restart the exercise in the future with a 
clean GeoWorkspace. 

1. Click the Close icon in the upper-right corner of the GeoMedia Desktop application 
window to exit GeoMedia Desktop.  The system displays a warning dialog box. 

2. Click No. 

 

 

 

 

 

 


