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This Tutorial
Tutorial Objective
Hotspots is an approach that is ideally suited for extracting spatial concentrations from pointbased features. The objective this tutorial is to introduce a wide variety of workflows that
demonstrate various hotspot detection and analysis techniques. These approaches can be
applied to a wide variety of industries such as to Public Safety (crime events), Utilities (outage
events), or Transportation (accident events).

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.
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Section Objective
Hotspot detection is an approach that is ideally suited for extracting geographic spatial
concentrations, or hotspots, from sparse data sets. For example, this technique can be used to
locate hotspots within data sets that contain Epidemiological (pandemic events), Law
Enforcement (crime events and response times), Utilities (outage events), or Transportation
(accident events and traffic flow) information.
Hotspot detection simplifies complex spatial-point patterns by creating a surface of density values
in which the density at each location reflects the concentration of points in the surrounding area.
With this representation, analysts are able to see how incident densities vary within a geographic
area. Hotspot mapping can therefore be used to address a number of challenges that many
organizations struggle with. For example, hotspot mapping approaches can be used to do the
following:
❖ Ascertain priority areas and the conditions experienced within them
❖ Locate where tactics have been deployed and to visualize their impact
❖ Discover areas at risk to a specific type of incident
❖ Identify emerging hot areas and predict where problems may arise.
Thematic, or choropleth, maps are maps specifically designed to depict a subject that is
connected with a specific area (polygon feature), line (linear feature), or location (point feature).
Thematic maps can effectively emphasize the spatial variation of geographic distributions.
Distributions can be physical phenomena, such as temperature, or human characteristics, such
as population. The main intent behind choropleth mapping is to discover spatial patterns and to
present these findings as an easy-to-interpret picture.
3D thematic maps are, in simple terms, a natural evolution of traditional thematic maps. 3D
thematic maps make use of volumetric symbols such as spheres, cubes, and surfaces to
represent a value of a subject. 3D thematic mapping is not a new paradigm; with the rich and
diverse GIS datasets readily available via connections, web services, and mash-ups alike, users
now have easy access to all of their GIS and public GIS data, including attributions.
The objective of the lessons found in this section is to introduce a wide variety of workflows that
demonstrate various hotspot detection approaches.

Tools Used
GeoMedia Advantage or GeoMedia Professional Grid Analysis Tools and GeoMedia 3D.
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Hot Spot Detection
Objective:
Use the grid analysis commands to extract hotspots from a collection of incident locations. In this
exercise, you will learn how to use the Density, Isolines, Legend, Hotspot, and Vectorize
commands.

Task 1: Create a Density Surface
The Density command is an interpolation function that uses kernel density estimation to generate
density maps. Kernel density estimation is a way of estimating probability density functions of a
random variable. Specifically, it can extract areas where the concentration of incidents is high,
and it can identify clusters in geographic space, thereby distilling complex information into a
simple picture.
Continuous-surface maps such as those created by the Density command use a variety of kernel
shapes to aggregate points within a specified search radius (or bandwidth) to create a statistical
surface that represents the density of events across an area. Kernel-density estimation is
particularly useful for identifying the locations, the spatial extents, and the intensity of hotspots
(that is, areas of high density) within a sparse matrix of incident locations.
A "density" unit is an amount of something per unit area. Population, for example, is defined only
at the sampling unit level (household, block, census tract, county, state, or other region) but is
frequently reported as a density, for example, people per square mile or square kilometer.
1. Navigate to C:\Grid Analysis and 3D Tutorials\Hotspot Analysis\Lesson 1.
2. Double-click on Lesson 1.gws to open the GeoWorkspace for this lesson.
The GeoMedia map window will contain two legend entries namely a legend entry containing a
thematic representation of incident locations and a legend entry containing an aerial photograph.
The legend entry called Incidents has been formatted so that the number of occurrences at each
location influences the size of the point symbol. The graduated representations of stars are used
to depict the number of incidents at each location. These types of thematic maps are often called
“repeat-incident” maps. Repeat-incident maps allow users to display locations where incidents
occur more than once. These maps use symbol size and color to identify the recurrence of
incidents in the same location.
In basic terms, repeat incidents indicate a type of pattern. By most definitions, repeat incidents
occur when the same type of incident is experienced by the same – or virtually the same –
location within a specific period of time, such as a year. Repeat incidents refer to the total number
of incidents experienced by a location, including the initial and subsequent incidents (for example,
a person's house may have been burglarized twice in a year or 10 times in a year, and both
examples are considered repeats.).
3. On the Grid tab, in the Analysis panel, click Interpolation > Density.
4. Set Source > Point feature to Incidents.
5. Set Source > Intensity attribute to Occurrences.
6. Leave the remainder of options as defaults. Your dialog should look like the example
provided below.
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7. Click the OK button to execute the command.

For additional information about this command please refer to the on-line
help. The on-line help explains each of the controls within this dialog.
8. Once the Density command has completed executing, the GeoMedia map window will
update. Namely a legend entry named Occurrences Per km^2 will have been added to
the legend and hence the map window.

9. The new layer is colored using a black through white color sequence. Where the darker
pixels represent the lower density areas, while the lighter pixels represent the higher
density areas.

For incident-based data within a city, such as those in this example,
choosing an appropriate cell resolution is helpful in getting the desired
results. Typically, a cell resolution of 10 to 30 meters tends to work
well. Experimentation works best here. It is suggested you try a few
tests to find a resolution that works best for your data. Try to keep the
Study Area to approximately 1200 cells by 1200 cells.
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Task 2: Apply a Color Sequence to the Density Results
The output of the Density command is visually attractive; however it can be improved through the
use of color. In this task you will use the View Legends command to apply a color sequence to
the resulting grid layer – one that effectively displays the results.
The View Legends command opens the View Legends window. The View Legends window is
used to select and display the legend information associated with any of the grid layers in the
currently active Study Area. Standard legend editing tools are available in the View Legends
window. Changes made in the View Legends window can be viewed and discarded when the
window is closed, or, optionally, saved.
1. On the Grid tab, in the Layer panel, click Layer > View Legend.
2. Set Source Layer > Name to Occurrences Per km^2.
3. Scroll down to last entry in legend – and shift-click (to select all legend entries). Note:
Your value may differ slightly from those noted below.

4. Right-click in legend and choose Color Sequence from context menu.

5. Define a blue through red color sequence.
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6. Change Path type to

clock-wise.

7. Set the Distribution to Change in zone value.

8. Click the OK button.
9. Click the Apply button to update the GeoMedia map window with the new color
sequence.

10. The GeoMedia map window will update. Namely the layer called Occurrences Per
km^2 will have been updated to reflect the new color sequence.
11. Click the Close button to close the View Legend(s) dialog.

For additional information about this command please refer to the on-line
help. The on-line help explains each of the controls within this dialog.

Color can be deceiving to the map reader. In this case, the map better
represents the data, but in reality, hotspot locations can only be
inferred. Latter in this exercise you will learn how to statistically extract
the hotspots from this layer.
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Task 3: Create Isolines to Represent the Density Surface
The Isolines command analyzes a grid Source layer of continuous data, and returns a linear
feature class of major and minor isolines. An isoline is a line or curve on a surface that connects
points of equal data value.
Major isolines indicate major divisions of Z or data values, while minor isolines indicate the
subdivisions. The two types of isolines are usually distinguished visually with major isolines
shown with a greater line width than the minor isolines. A contour map is a common example of
an isoline map, with each contour connecting points of equal elevation.
In this task you will use the Isolines command to further synthesize the density layer (namely, you
will use Density surface as input into the Isoline command to produce an Isoline map.
1. On the Grid tab, in the Analysis panel, click Surface > Isolines.
2. Set Source > Layer name to Occurrences Per km^2.
3. Set Generation > Major interval value to 20.
4. Click on the Labeling tab.
5. Un-check Labeling > Details as we do not need labels in this case.
6. Click on the Generation tab.
7. Leave the remainder of options as defaults. Your dialog should look like the example
provided below.

8. Click the OK button to execute the command.
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For additional information about this command please refer to the on-line
help. The on-line help explains each of the controls within this dialog.
9. Once the Isolines command has completed executing, the GeoMedia map window will
update. Namely a legend entry Occurrences_Per_km_PwrOf_2_Isoline will have
been added.

10. Unlike the previous command (which created a grid layer), this command created a
vector layer. This layer can be stylized using any of the standard GeoMedia stylization
techniques.
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Task 4: Extract Hotspots
A hotspot is a cluster of high activity within a larger area of low activity. Hotspot maps contain
features (hotspots) that are used to generalize and simplify isopleth maps. An isopleth map
generalizes and simplifies data with a continuous distribution (that is, it shows data as a third
dimension on a map).
Thus, isopleth maps are typically used to map data such as surface elevations, density values,
amounts of precipitation, and atmospheric pressure. These maps can be created from a sparse
matrix of points using an interpolation process such as Kriging, Inverse Distance Weighting
(IDW), Spline, or Density Interpolation.
GeoMedia Grid includes a process for extracting hotspots from isopleth maps. The resultant
hotspot maps are extremely useful for distilling complex information into a simple picture that
almost any map reader/analyst can understand. These maps are therefore effective intelligence
products for public education.
In this task you will use the Hotspot Detection command to statistically isolate hotspots within the
density surface.
1. On the Grid tab, in the Analysis panel, click Classification > Hotspot Detection.
2. Set Source Layer > Name to Occurrences Per km^2.
3. Set Threshold definition > Multiple of mean to 10.
4. Leave the remainder of options as defaults. Your dialog should look like the example
provided below.

5. Click the OK button to execute the command.

For additional information about this command please refer to the on-line
help. The on-line help explains each of the controls within this dialog.
6. Once the Hotspot Detection command has completed executing, the GeoMedia map
window will update. Namely a legend entry Hotspot of Occurrences Per km^2 will
have been added.
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7. This grid layer contains two zones VOID and 1, where the red cells with a value of 1
represent the hotspots. More specifically, these cells had a cell value that was greater
than 10 means.

8. If you want to explore this map, feel free to use the navigation tools within GeoMedia.

A threashold value of 10 means may not work for your data. You will
need to experiment a little to determine the value that best represents
your data.
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Task 5: Vectorize Hotspots
The Vectorize to Feature command converts grid (raster) information to a vector feature class.
The features are stored in the same connection as the current Study Area. Vectorized features
can be edited and viewed in GeoMedia Desktop, exported to other applications, used to update
data in the warehouse, or used to build queries.
The Layer name list lists all the grid layers in the current Study Area. Select the grid layer to be
vectorized. Three Conversion types are available: Point, Line, and Area.
In this task you will use the Vectorize to Feature command to convert the grid layer containing the
hotspot into a vector feature class.
1. On the Grid tab, in the Layer panel, click Vectorize to Feature.
2. Set Layer name to Hotspot of Occurrences Per km ^2.
3. Set Conversion type to Area.
4. Set Output type to Partitioned Boundary.
5. Check Simplify output features.
6. Leave the remainder of options as defaults. Your dialog should look like the example
provided below.

7. Click the OK button to execute the command.

For additional information about this command please refer to the on-line
help. The on-line help explains each of the controls within this dialog.
8. Once the Vectorize to Feature Class command has completed executing, use Add
Legend commands within the GeoMedia Desktop to add new feature to map window
and stylize accordingly.
9. This exercise is now complete; you can exit GeoMedia and save the changes.
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3D Visualization
Objective:
Use the display by scale option to ensure that the star symbols representing the Incident
locations are always displayed in the 3D view regardless of their relative distance from the
viewer.

Task 1: Verify Display Scale Range and Toggle to 3D
The Display by Scale dialog box allows you to control how items get displayed in a map window.
Specifically, when the map window scale falls within the scale range of a legend entry and display
is set to “By Scale”, the map objects are displayed; otherwise, the map objects are not displayed.
1. Navigate to C:\Grid Analysis and 3D Tutorials\Hotspot Analysis\Lesson 2.
2. Double-click on Lesson 2.gws to open the GeoWorkspace for this lesson.
The GeoMedia map window will contain three legend entries, namely a legend entry containing a
thematic representation of incident location, a legend entry containing an aerial photograph and
the density surface grid layer that was created in a previous exercise.
As noted above, the display scale range dictates what elements can be seen when. In this
instance, we want to see the point symbols for the incidents regardless of how far we are away
from them in the 3D window.

For additional information about how display by scale options can affect
the display of objects within a 3D window, please refer to the section
entitled Understanding the Ignore Display by Scale for all Legend Entries
Option in the GeoMedia 3D Getting Started Tutorial.

3. Right-click on Incidents in the legend and choose Display Scale Range from the
context menu.
4. Once the Scale Range dialog appears, ensure that the Minimum value is set to 1 and
that the Maximum value is set to 1,000,000,000.
5. Leave the remainder of options as defaults. Your dialog should look like the example
provided below.

6. Click the OK button.
7. On the 3D tab, in the View panel, click Toggle 3D.
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8. Your 2D GeoMedia map window will now toggle to a 3D window. Notice the new
navigation control in the upper right corner of the map window.

9. The general context of the current view (name, location, legend configuration, and so
forth) is maintained.

For additional information about the Toggle 3D command please refer to
the GeoMedia 3D on-line help.
10. Feel free to navigate within this window. You have six-degrees of navigation
freedom. Please note that you can make use of the navigation control in the upper
right corner of the map window in tandem with the keyboard keys noted below to
navigate.

Keyboard/Mouse Navigation
X: Decrease Altitude
A: Move Forward
W: Slide Right
Arrow Right: Turn Right
Arrow Up: Look Up
Roller Wheel: Zoom In and Zoom Out

S: Increase Altitude
Z: Move Backwards
Q: Slide Left
Arrow Left: Turn Left
Arrow Down: Look Down
Space Bar: Stop

When the optimal 3D viewing distance calculation is overridden using the
a pre-defined display scale, the system rendering performance may be
negatively impacted. For example, if you use a Display Scale Range such
as 1:1 and 1:1,000,000,000 on a feature containing tax parcels, the
system uses these values to calculate a 3D display range which controls
when features are displayed. In this instance, the calculated 3D display
range would be very large, and would thus cause the system to display
the tax parcels even when viewing these features from a very large

13

distance.

Task 2: Setting the Translucency for a Legend Entry
Legend entries can be modified using a number of style properties. In this task, the Translucency
option will be used to set the translucency of the legend entry called Incidents Per km^2 so that
it can be viewed in context of the aerial photograph.
1. Double-click on Incident Per km^2 in the legend to display Legend Entry Properties
dialog.
2. Set the Translucency value to 50. Leave the remainder of options as defaults. Your
dialog should look like the example provided below.

3. Click the OK button, to apply this change to the current map window. Your map window
should now look similar to the example found below (i.e. the Incidents Per km^2 layer
can be viewed in context of the aerial photograph).

4. If you want to explore this map, feel free to use the navigation tools.
5. This exercise is now complete; you can exit GeoMedia and save the changes.
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For additional information about the Legend Entry Properties command
please refer to the on-line help. The on-line help explains each of the
controls within this dialog.
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3D Graduated Pin Mapping
Objective:
Use GeoMedia 3D to create a graduated pin map.
In this exercise you will make use of point symbols and attribution to create a graduated pin map.
These types of thematic maps are often also called “repeat-incident” maps. Repeat-incident maps
allow users to display locations where incidents occur more than once. These maps use symbol
size and color to identify the recurrence of incidents in the same location. The benefits of these
maps are that they do the following:
•

Effectively portray repeat and non-repeat places on the same map

•

Allow the map reader to quickly make comparisons among repeat places and the
number of incidents

•

Depict concentrations of hot places (or areas that contain several occurrences)

In basic terms, repeat incidents indicate a type of pattern. By most definitions, repeat incidents
occur when the same type of incident is experienced by the same – or virtually the same –
location within a specific period of time, such as a year. Repeat incidents refer to the total number
of incidents experienced by a location, including the initial and subsequent incidents (for example,
a person's house may have been burglarized twice in a year or 10 times in a year, and both
examples are considered repeats.).

Task 1: Assign a 3D Pin to the Occurrences Legend Entry
Point features are geographic entities that can be described using a single location. These data
are referred to as point feature classes and, as such, have a number of styles that apply to them.
With the addition of 3D, these styles have been extended to take advantage of the third
dimension. You can, for example, use GeoMedia 3D to replace traditional 2D symbols with 3D
symbols and, in turn, to use location and attribution to create realistic views of traditional GIS
data.
Replacing 2D symbols with 3D symbols is important; however, making use of attribution is equally
important to the process of rendering points features in a 3D environment. Attribute-based
symbology is an integral part of GeoMedia. Attribute-based symbology allows users to control
display characteristics via attribution, thereby allowing the creation of maps that convey a
message or theme.
For example, with GeoMedia 3D, users can create a map that reflects the relative pressure of
each fire hydrant in a city using 3D point symbols. Specifically, users can create a graduated 3D
symbol map where the size of each 3D fire hydrant symbol reflects the pressure value that is
attached to each fire hydrant.
GeoMedia supports notification and therefore changes to the underlying data dynamically
percolate through to the map allowing users to view information that is current. Dynamic maps
are an important part of situational-awareness applications and can play a fundamental role in the
decision-making process.
In this task you will use the Style dialog boxes to assign a 3D point symbol to the Occurrences
feature and in turn use the scale option in tandem with an attribute to graduate the size of the
pins.
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1. Navigate to C:\Grid Analysis and 3D Tutorials\Hotspot Analysis\Lesson 3.
2. Double-click on Lesson 3.gws to open the GeoWorkspace for this lesson.
The GeoMedia map window will contain three legend entries, namely a legend entry containing a
thematic representation of incident locations, a legend entry containing an aerial photograph and
the density surface grid layer that was created in a previous exercise.
3. On the 3D tab, in the View panel, click Toggle 3D.
4. Your 2D GeoMedia map window will now toggle to a 3D window. Notice the new
navigation control in the upper right corner of the map window.
5. Double-click on Incidents in the legend to display Legend Entry Properties dialog.

6. Click the Thematic styles > Base button to display the Select Style dialog.
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7. Click the Properties button to display the Style Properties dialog.
8. In the Compound Style tree view control click the Point Styles > Symbol Style entry.
9. Click the 3D Settings tab to bring this tab to the forefront.
10. Your Style Properties dialog should now look similar to the example found below.

11. Check the Replace with 3D object option.
12. Ensure that the path is C:\Grid Analysis and 3D Tutorials\3D Symbol Files\Push
Pin (XPL)\Push_Pin.xpl.

An *.xpl file is a file that is highly optimized for viewing in GeoMedia 3D.
For additional information on creating these files using a collection of
exisitng models, please refer to the help topic called Converting Files to
XPL2 Format in the GeoMedia 3D help.
13. Ensure that the Replace with 3D object > Scale contains the expression
Occurrences*20.

Replacing 2D symbols with 3D symbols is an important step to creating
a nice 3D view; however, making use of attribution can be equally
important. In this case, the attribute called Occurences is used to drive
the size of each pin and hence create the graduated set of symbols that
acurately reflect the number of occurences at each location.
14. Your Style Properties dialog should now look similar to the example found below.
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15. Click OK until the style is applied to the selected legend entry, and hence the map
window.
16. Use the navigation tools to navigate to a location in the dataset that has a large
collection of push pins, similar to an area shown below

Notice that the 3D push pins appear flat. As illustrated in the next task,
their appearance can be improved through the use of ambiant lighting.
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Task 2: Enabling a Sun as a Light Source
The appearance of models within your 3D environment can be improved using the “Enable light
source” option. Most notably you can use the spin box to set the hour in a 12-hour AM/PM clock
range to determine the placement of the light source. (Shading does not include casting shadows
of extrusions or models.) The time you specify will be the time at all locations (it does not change
relative to location) so that the light source moves with the camera during navigation.
In this task you will use the Sun and Date/Time option to improve the look of the push pins (i.e.
enable the sun a light source to enable shading).
1. On the 3D Effects tab, in the Illumination group, click Sun.
2. On the 3D Effects tab, in the Illumination group, click Date/Time to display the
Date/Time slider control. By default the time is set to 11 AM local time.
3. Use the controls to enter set the time to approximately 08:00 AM.
4. Your map window should now look similar to the example found below (i.e. the push pins
should now be shaded).

5. If you want to explore this map, feel free to use the navigation tools. Please note that the
3D Effect commands are explained in more detail in the Working with Effects tutorial.
6. This exercise is now complete; you can exit GeoMedia and save the changes.

For additional information on 3D Effects, please refer to the help topic
called 3D Effects topic in the GeoMedia 3D help.

20

Hot Spot Analysis

3D Boundary Mapping
Objective:
Use GeoMedia 3D to create a 3D boundary map.
Boundary maps are maps of thematic displays of polygons that count the incidents that fall within
them. These maps use color to represent different values among land units, such as police
precincts, city voting districts, or census tracts. They can be expressed as simple counts (for
example, the number of incidents in a defined boundary) or as density values (for example, the
number of incidents per square mile).
In this exercise you will make use of a collection of uniform areas to create a thematic 3D
thematic representation that depicts the total number of incidents within each area.

Task 1: Review the 3D Settings that Create a 3D Boundary Map
Thematic boundary mapping is a popular technique for representing any spatial distribution as
geographic-boundary thematic mapping. These geographic boundaries usually are defined as
administrative or political areas such as beats, census blocks, polling districts, wards, or borough
boundaries.
Incident events mapped as points can be aggregated to these geographic region or areas. These
counts of events by their geographic areas can then be thematically mapped to display the spatial
pattern of incidents across jurisdictions.
Grid-boundary maps are similar to thematic boundary maps; however, grid-boundary maps make
use of polygons of equal size to aggregate the data. These polygons are typically square and
range in size from 200 meters by 200 meters to 4 kilometers by 4 kilometers. The size depends
on the area being analyzed. Smaller areas are typically used in urban areas.
In this task you will use the Style dialog boxes to extrude a collection of polygon by an attribute
that represents the total number of incidents that fall spatially within each polygon.
1. Navigate to C:\Grid Analysis and 3D Tutorials\Hotspot Analysis\Lesson 4.
2. Double-click on Lesson 4.gws to open the GeoWorkspace for this lesson.
The GeoMedia map window will contain five legend entries, namely a legend entry containing a
representation of the incident locations, a legend entry containing labels that represent the counts
of incidents that fall within each polygon, a legend entry containing a thematic representation of
the number of incidents that fall within each polygon, a legend entry containing all polygons, and
the density surface grid layer that was created in a previous exercise.
3. Double-click on Aggregation of Areas by Incidents in the legend to display Legend
Entry Properties dialog.
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4. Click the Thematic styles > Base button to display the Select Style dialog.

5. Click the Properties button to display the Style Properties dialog.
6. In the Area Style tree view control click the Boundary Styles > Simple Line Style entry
(ensuring that it is highlighted).
7. Click the 3D Settings tab to bring this tab to the forefront.
8. Ensure that the Use geometry Z values for altitude is unchecked.
9. Ensure that the Use offset of text box contains a value of -20.
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A value of -20 is used in this case to sink the extruded polygons into the
surface by 20 meters. With this approach, the extruded polygons will
appear attached to the surface regardless of the underlying terrain. If you
intend to use this approach with your data, just ensure that the value you
use is large enough to sink the objects deep enough below the surface
(i.e. if you are in an area that is extremely hilly, you may need to use a
larger value).

If you need the extrusion value to reflect the actual height of an object
such as a building, remember to compensate for this negative offset value
when using the Extrude option. In other word use an expression such as
“Attribute_Representing_Height + Offset).
10. Ensure that the Use extrusion of contains the expression Num_of_Incident*100.

In this case, the attribute called Num_of_Incident is used to drive the
height of each extrusion and hence create a 3D thematic map that
reflects the number of occurrences within each polygon.
Note: The attribute is multiplied by 100 to ensure that the extrusions are
high enough to be seen in the 3D view. This can easily be changed to
reflect any type of data set..
11. Your Style Properties dialog should now look similar to the example found below.

12. Click Cancel until all of the style dialogs are closed.
13. On the 3D tab, in the View panel, click Toggle 3D.
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14. Your map window should now look similar to the example found below (i.e. the
polygons should now be extruded to reflect the number of occurrences within each).

15. If you want to explore this map, feel free to use the navigation tools.
16. Right-click on Incidents in the legend and choose Display by Scale.
17. Use the Date/Time slider control to set the time to approximately 10:00 AM. Note: The
slider is a user preference and hence its properties were carried forward to this session
of GeoMedia
18. Click the OK button to apply this change.
19. Your map window should now look similar to the example found below (i.e. the push
pins should now be shaded).

20. If you want to explore this map, feel free to use the navigation tools.
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Task 2: Adding Labels
Labels are important to any map, be it a 2D map or a 3D map. Labels can be used to identify
streets or any type of element or theme (thematic attribution or statistics) within a map.
In GeoMedia 3D, labels can be controlled using your GIS data and therefore can be dynamic.
That is, labels can reflect feature class attribution and if the attribution changes within a feature
class, the associated labels will change.
In this task you will use the Style dialog boxes to hover incident count labels above each of the
extruded polygons.
1. Double-click on Incident Count Labels in the legend to display Legend Entry
Properties dialog.

2. Click the Thematic styles > Base button to display the Select Style dialog.
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3. Click the Properties button to display the Style Properties dialog.
4. Click Text Styles (ensuring that it is highlighted).
5. Click the 3D Settings tab to bring this tab to the forefront.
6. The expression “Num_of_Incidents * 100+10” is used in this instance to hover the
labels.
7. Ensure that the Use geometry Z values for altitude is checked.
8. Ensure that the Use offset of text box contains the expression
Num_of_Incidents*100+10.
The expression “Num_of_Incidents*100+10” is used in this instance to
hover the labels above each of the extrusions. Namely 10 meters is added
to total extrusion of (Num_of_Incidents * 100) and hence each label will
dynamically hover above each polygon. If you remember back to the
previous task, an extrusion of “Num_of_Incident*100” was used and when
you couple this with an offset of -20, each label will now hover 30 meters
above each extruded polygon.
9. Ensure that the Orientation > Display facing upright is enabled.

In this case, the Display facing upright option is used so that now matter
what, the labels will always face the viewer regradless of orientation.
10. Your Style Properties dialog should now look similar to the example found below.
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11. Click Cancel until all of the style dialogs are closed.
12. Right-click on Incidents Count Labels in the legend and choose Display by Scale.
13. Your map window should now look similar to the example found below (i.e. labels
representing the number of occurrences within each polygon should be displayed
hovering in the air approximately 30 meters above each of the extruded polygons).

14. If you want to explore this map, feel free to use the navigation tools.
15. This exercise is now complete; you can exit GeoMedia and save the changes.
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3D Statistical Surface
Mapping
Objective:
Use GeoMedia 3D to visualize a statistical surface within GeoMedia 3D.
As noted above in an earlier exercise, the Density command creates a visually attractive surface
and helps to invoke further investigation and exploration of the reasoning behind why incidents
are concentrated in some areas. The resulting values of the density map are expressed as units
of density, however these values can be modified and expressed in linear units and in turn used
within GeoMedia 3D as a surface.
In this exercise you will use the Calculator command to normalize the values within the density
surface you created in an earlier exercise and in turn display the modified statistical surface in 3D
as the terrain.

Task 1: Exaggerate a Statistical Surface
The Calculator creates a new grid layer by applying mathematical and/or relational operations to
one or more input grid layers. The operations are applied to the values of the cells of the input
grid layer(s) in a process known as "layer math" or "overlay math".

The list separator is locale specific. For example, the MAX function on a
German system would be written as "MAX(x1; x2; …)".

In this task you will use the Calculator command to exaggerate the values in the density surface
that was created in a previous exercise. This is done so that the surface will “pop” when viewed in
a 3D window.
1. Navigate to C:\Grid Analysis and 3D Tutorials\Hotspot Analysis\Lesson 5.
2. Double-click on Lesson 5.gws to open the GeoWorkspace for this lesson.
The GeoMedia map window will contain four legend entries, namely a legend entry containing
labels that represent the counts of incidents that fall within each polygon, a legend entry
containing a thematic representation of the number of incidents that fall within each polygon, a
legend entry containing all polygons, and the density surface grid layer that was created in a
previous exercise.
3. On the Grid tab, in the Analysis panel, click Calculator.
4. Enter "Incidents Per km^2" * 20 into the equation text box.

You can either simply type this expression into the equation text box or
use the controls to interactively build the expression. Building the equation
interactively using the controls can reduce the potential for syntax errors.
5. Enter Statistical Surface into the Result layer > Layer name text box.
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6. Ensure that the Place results in map window is unchecked
7. Leave the remainder of options as defaults. Your dialog should look like the example
provided below.

8. Click the OK button to execute the command.

For additional information about this command please refer to the on-line
help. The on-line help explains each of the controls within this dialog.
9. Once the Calculator command has completed, a new Grid layer called Statistical
Surface will be added to the current Study Area.

This Grid layer is not displayed in the current map window as it is not
necessary to see the results. The results will simply be exported and used
within a GeoMedia 3D map window.
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Task 2: Assigning Data Units to a Grid Layer
The Layer Information window displays information about a layer. Specifically, the Information
window can be used to get statistical information (such as maximum value, minimum value,
standard deviation, mean, and sum of all non-VOID cells), content information (such as layer
size, data type, extents, and cell resolution), and file location information (absolute path to file on
disk).
In this task you will use the Information command to assign data units (meters) to the newly
created Grid layer. This is done so that the surface when placed within the 3D window will act like
a typical terrain surface.
1. On the Grid tab, in the Layer panel, click Layer > Information.
2. Once the Layer Information dialog displays, click on the Statistical Surface entry to
select it.

3. Click the OK button.
4. Once the Information dialog displays, use the Data units drop-down list to specify
Meters.

5. Click the OK button.

For additional information about this command please refer to the on-line
help. The on-line help explains each of the controls within this dialog.
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Task 3: Exporting a Grid Layer for use within GeoMedia 3D
The Export to File command exports layers to other grid-based file formats, enabling data
exchange with other applications and platforms.
C:\Grid Analysis and 3D Tutorials\Hotspot Analysis\Lesson 5\Surfaces
In this task you will use the Export command to export the newly created Grid layer to a GeoTIFF.
1. On the Grid tab, in the Layer panel, click Layer > Export to File.
2. Once the Export to File dialog displays, click on the Statistical Surface entry to select
it.

3. Click the OK button.
4. Once the Save as dialog displays, use the controls to specify C:\Grid Analysis and 3D
Tutorials\Hotspot Analysis\Lesson 5\Surfaces as the folder location.
5. Use the Save as type drop-down list to specify TIFF (Tagged Image File Format).
6. Leave the remainder of options as defaults. Your dialog should look like the example
provided below.

7. Click the Save button.
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The Export to GeoTIFF dialog will display. This dialog allows you to
specify the type of GeoTIFF you want to export. In this case the Grid layer
represents a terrain surface and therefore the Data (32-bit) is what is
required. If you wanted to export data as an “image” the RGB (24-bit) and
Greyscale (8-bit) options would make better sense.
8. Once the Export to GeoTIFF dialog displays, ensure the Data (32-bit) entry enabled.
9. Click the OK button to export the file.
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Task 4: Adding a Terrain Surface to GeoMedia 3D
Elevation data is available in a wide variety of formats so it can be shared between systems and
organizations. GeoMedia 3D can be used to interpret elevation files directly without preprocessing (that is, without conversion). Therefore, you can use raw elevation sources to update
your 3D map window surface.
In this task, you will use the 32-bit data GeoTIFF elevation file created above to update your
terrain surface within GeoMedia 3D.
1. On the 3D tab, in the View panel, click Toggle 3D.
2. On the 3D tab, in the Surfaces panel, click Add.
3. Once the Add Surfaces dialog displays, use the Browse button to specify a folder
location of C:\Grid Analysis and 3D Tutorials\Hotspot Analysis\Lesson 5\Surfaces.

4. Click the + symbol beside C:\Grid Analysis and 3D Tutorials\Hotspot
Analysis\Lesson 5\Surfaces.
5. Place a check mark beside the Statistical Surfaces.tif entry.

6. Click the > button.
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7. Ensure the Optimize surface option is checked.

If you check this option, the system will generate one optimized file per
selected surface. If an optimized file already exists for the selected
surface, the system will regenerate the optimized file only if the selected
surface has been modified since it was last updated. The default location
for writing optimized files is the same directory as the source data. The
optimized files will have the same file name as the source surface files and
will have _gm3d appended to it. The optimized files will have the
extension .Ei.MPU.
8. Click the OK button to add the file as a surface within GeoMedia 3D.
9. The surface will be automatically applied to the active 3D window and as a result the 3D
view will update to reflect this new terrain file.

10. You should now see that the areas with the highest concentrations of incident
correspond to the higher terrain areas. In short, the areas having the higher level of
incidents now pop out of the terrain and are therefore easily visible to the map reader.
11. However, you may notice a large cliff where the new surface meets the existing
underlying terrain default terrain layer. This is because the statistical surface is an
artificial one and therefore does not mesh well with the existing terrain.
12. This artifact can be eased by adding another larger surface that softens the edge
affects. Namely, by making use of a larger surface that has been normalized to match
the statistical surface.
13. On the 3D tab, in the Surfaces panel, click Manage.
14. Once the Surfaces dialog displays, use the Display drop-down to toggle the
largesurface_gm3d.Ei.mpu to On.
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15. This surface layer too was created using Grid commands. It is a very large surface,
very low resolution DEM, consisting of all zeros, hence normalized to better match the
values in the density surface.

The display order in this instance is good, as the higher resolution
Density surface is being displayed on top of the lower resolution surface
containing zeros. Ideally, lower resolution surfaces should be placed
lower in the stack, thereby allowing higher resolution surfaces to take
precedence.
With this approach of stacking surfaces in ascending order by
resolution, the higher resolution data is always used to represent a
surface wherever possible.

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.
16. Click the Close button to apply this change and update the 3D view.
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17. Notice that the large cliffs have been eased and therefore no longer draws the eyes to
these areas.

For additional information on 3D options, please refer to the help topic
called Options in the GeoMedia 3D help.
18. If you want to explore this map, feel free to use the navigation tools.
19. This exercise is now complete; you can exit GeoMedia and save the changes.
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