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Introducing MOLE

IN THIS CHAPTER
¢ Symbol ID code
* MOLE layers

e MOLE toolbars

Welcome to ESRI® ArcGIS™ Military Overlay Editor (MOLE), an
extension to ArcGIS that allows you to easily display and edit military
symbology in your maps. MOLE enhances the effectiveness of your C2 and
mission planning applications by combining the geospatial analysis
capabilities of ArcGIS with the military symbology of the MIL-STD-2525B
standard. It is a customizable tool, providing a flexible API with which you
can build your own MOLE applications. You can store your MOLE layers
as feature classes in a personal geodatabase; or you can store your MOLE
layers in an RDBMS, such as Oracle® or SQL Server™, so that multiple
users can access and edit the data through ArcSDE. MOLE is compatible
with other ESRI GIS solutions as well, including ArcIMS® and ArcGIS
Tracking Analyst.



Symbol ID

code

The foundation of MOLE is the MIL-STD-2525B 15-character
Symbol ID identifier code. MIL-STD-2525B defines the Symbol
ID in the following way: “An alphanumeric code based on a
database structure that provides the minimum elements required
to construct the basic icon and/or a complete symbol.” MOLE
uses the Symbol ID attribute of a feature to determine the
symbology that the feature should be drawn with. Each
component of the Symbol ID defines a specific characteristic of
the feature. MOLE analyzes the Symbol ID characters, searches
through tables in the moleCore.mdb database for the geometric
primitive components that correspond to the characters, and
combines the pieces together to form the MOLE symbol. MOLE
allows you to manually enter the Symbol ID in the attribute table
of the MOLE feature, or, if the feature class is stored in a MOLE
geodatabase, you can use the Symbol Editor, pictured below, to

add symbols.
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MOLE layers

A MOLE feature is any type of feature that has a MIL-STD-2525B
Symbol ID value associated with it. MOLE symbols can be
contained in shapefiles, coverages, and personal or enterprise
geodatabases. Tables containing a Symbol ID field with valid
values can be converted to a feature class, and MOLE will display
the appropriate military symbols. When MOLE layers are open in
ArcMap™, they will be displayed as group layers in the Table of
Contents (TOC). This is because MOLE layers are actually simple
point, line, or area feature classes with MIL-STD-2525B
symbology constructed around the features according to the
features’ Symbol ID values. The figure below shows an example
of a MOLE layer in the ArcMap TOC.

Sf=; Layers
= FriendlvForce
= M FriendlyForce Features — Simple ArcGIS feature class
e
FriendlyForce Symbols

MOLE symbology layer

The figures to the left
illustrate the two
components of a MOLE
group layer. The top
figure shows how the
underlying MOLE
features appear without
the MOLE symbology
displayed. These are the
skeletons of the MOLE
symbols. The bottom
figure shows the MOLE
symbology built around
the simple features.

INTRODUCING MOLE

MOLE symbols can fall under one of two categories: force
element symbols and tactical graphic symbols. Force element
symbols are point features that represent military units,
installations, and equipment. Tactical graphic symbols can be
points, lines, or areas, and represent command/control and
mission planning features. MIL-STD-2525B defines force element
symbols in the following way: “The force element category
consists of point objects that present information that can be
pinpointed in one location at a particular point in time. A force
element is composed of an icon, frame, and fill, and may include
additional modifiers. The components provide information about
the symbol’s affiliation, battle dimension, status, and mission.
The size and shape of a symbol are fixed and remain constant,
regardless of the scale of the background projection, unless
changed by the operator.” Tactical graphic symbols are defined in
the following way: “The tactical graphics category consists of
point, line, and area objects that are necessary for battlefield
planning and management, but cannot be presented as tactical
symbols alone. Tactical graphics can delineate responsibilities
and missions, provide guidance, establish control measures, and
identify items of interest. A tactical graphic is composed of an
icon and may include additional modifiers. The size and shape of
the point graphics remain fixed, while the size and shape of the
line and area graphics are determined by drawing parameters
provided by the operator and the scale of the background on
which the graphic is placed.” The figure below to the left
illustrates force element symbols, while the figure to the right
shows tactical graphic symbols.




MOLE toolbars

Military Overlay Commands toolbar

Add MOLE Echelon Enable
Data—l Scales Stacking

l
k& BB g— 0
Graphics
Add MOLE_I Enable Declutter
Tactical Data Leadering Graphics

The Military Overlay Command toolbar is used to control the MOLE environment, to add new data sources—force elements and tactical
graphics—enable leadering and stacking, run the decluttering utility, and refresh the graphics.

Military Force Elements toolbar

a, ﬁ. Farmation Template: |US Armmy Air Azzault Battalion j -Eh
Save Remove Formation Add
Formation Formation Template List Formation

The Military Force Elements toolbar allows you to create formations of multiple symbols—for example, an Air Assault Battalion—save
and reuse them. This saves time when creating standard formations or groups on your situation maps.

Military Tactical Graphics toolbar

Alffiliation: Fri'endly ¥ | Echelon: Bri;fade ¥ | Tactical Graphiz: |23.2.1.2.2 - Forwar'd Lines of Own Troopﬂ 'Ej
Affiliation Echelon Tactical Add Tactical
List List Graphic List Graphic

The Military Tactical Graphics toolbar is an editing shortcut tool that allows you to create default-shaped tactical graphics quickly and
easily. Graphics displayed in the dropdown list correspond to the currently associated renderers.

Military Overlay Tools toolbar

LB Information: Mame: E Co 123rd Arty, Parent: 100, Spmbal ID: SFG | B Size: |Symbol Height j |

Select Graphic Attribute Set Size  Set Size Move
Graphics List Target List Leader

The Military Overlay Tools toolbar provides functions to change the appearance of force elements, set leadering and stacking
tolerances, set text heights, and edit/move leader lines. It also provides a selection tool with an information window that displays basic
unit information for the selected force element.
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INTRODUCING MOLE

Opening MOLE toolbars

1.

Click View in the ArcMap
Main menu.

Click Toolbars in the View
menu.

The Toolbars list will appear.

Click one of the MOLE
toolbars in the Toolbars list.

Repeat steps 1-3 to open
the remaining MOLE
toolbars.

You can also access the
Toolbars list by right-clicking
anywhere in the ArcMap
menu and toolbar area.
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Z£oaom Data
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Bookmarks
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Main Menu
Standard
Tools
Draw
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Militaty Tactical Graphics

Military Owverlay Tools
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Tips on learning Military Overlay Editor

Ifyou’re new to GIS, take some time to familiarize yourself with
ArcMap and ArcCatalog™. The books Using ArcMap and Using
ArcCatalog contain tutorials to show you how to make maps and
manage GIS data.

Begin learning to use the Military Overlay Editor extension in
Chapter 2, ‘Quick-start tutorial’. In Chapter 2 you’ll learn how to
display and modify feature classes, how to display symbols,
modify layer properties, and create custom feature classes in a
geodatabase and add military symbols. The Military Overlay
Editor extension comes with the data used in this tutorial, so you
can follow along step by step at your computer. You can also read
the tutorial without using your computer.

Finding answers to questions

Like most people, your goal is to complete your task while
investing a minimum amount of time and effort in learning how to
use the software. You want intuitive, easy-to-use software that
gives you immediate results without having to read pages and
pages of documentation. However, when you do have a question,
you want the answer quickly so that you can complete your task.
That’s what this book is all about—getting you the answers you
need when you need them.

This book describes how to use Military Overlay Editor to
display and edit symbology. Although you can read this book
from start to finish, you’ll likely use it more as a reference. When
you want to know how to do a particular task, such as modifying
layer properties, just look it up in the table of contents or the
index. You’ll find a concise, step-by-step description of how to
complete the task. Some chapters also include detailed
information that you can read if you want to learn more about the
concepts behind the tasks.

Getting help on your computer

In addition to this book, use the ArcGIS Desktop Help system to
learn how to use Military Overlay Editor. To learn how to use
Help, see Using ArcMap.

Contacting ESRI

If you need to contact ESRI for technical support, see the product
registration and support card you received with ArcGIS Military
Overlay Editor or refer to ‘Contacting Technical Support” in the
‘Getting more help” section of the ArcGIS Desktop Help system.
You can also visit ESRI on the Web at www.esri.com and
support.esri.com for more information on Military Overlay Editor
and ArcGIS.

ESRI education solutions

ESRI provides educational opportunities related to geographic
information science, GIS applications, and technology. You can
choose among instructor-led courses, Web-based courses, and
self-study workbooks to find educational solutions that fit your
learning style. For more information go to www.esri.com/
education.

Using ARcGIS MiLitary OverLay EbiTor



Quick-start tutorial

IN THIS CHAPTER

e Exercise 1: Displaying MOLE
symbols

e Exercise 2: Editing MOLE layer
properties

e Exercise 3: Creating MOLE layers

Using the Military Overlay Editor (MOLE) you can display and edit
MIL-STD-2525B symbology on your ArcGIS maps. MOLE reads the
15-character MIL-STD-2525B Symbol ID from a feature class’ attribute
table and renders the proper military unit or tactical graphic at that feature’s
geographic location. This tutorial will guide you through setting up a
situation map using friendly forces, enemy forces, and an assortment of
tactical graphics in central Texas. In the first exercise you will be
introduced to MOLE and learn to display and modify the properties of
existing MOLE feature classes. In the second exercise you will learn to
modify the layer properties of a MOLE feature class in detail. Then in the
third exercise you will create new custom MOLE feature classes in a
geodatabase and add military symbols to them.

The data and maps required for these exercises are included on the MOLE
installation CD under the tutorial subdirectory. Copy this folder to your
computer for use in completing these exercises. You must have ArcGIS and
MOLE installed in order to use this tutorial. Also for this tutorial it is
assumed that you have a basic understanding of the MIL-STD-2525B
standard and fundamental knowledge of ArcGIS.



Exercise 1: Displaying MOLE symbols

First, it is important to understand that most operations that
are common in using MOLE are standard ArcMap
procedures and commands. MOLE is acting as a special
renderer that allows ArcMap to conform to MIL-STD-
2525B specifications. Copy the tutorial directory from the
MOLE installation CD to your local hard drive.

Starting MOLE

1. Start ArcMap by either double-clicking a shortcut
installed on your desktop or using the Programs list in
your Start menu.

2. Click the button to open an existing map.

3. Double-click Browse for maps, navigate to the location
where you saved your tutorial data, and open
TutorialEx1.mxd.
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The map should appear similar to the following image.

Open the MOLE toolbars if they are not open already.
There are four toolbars: Military Overlay Commands,
Military Overlay Tools, Military Tactical Graphics, and
Military Force Elements. See Chapter 1, ‘Introducing
MOLE’, for more information about the MOLE toolbars.

algial
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4. Click View in the ArcMap Main menu, point to
Toolbars, then click Military Overlay Commands.

J Elle Edit |Wew Insert Selection Inoks Window Help

@, Data view
2y Layout view

Zoom Data

Zoom Layout

Backmarks

v Main Menu

v Standard

v Tools

tilitary Overlay Tools
Wiltary Tactical Graphics
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5. Repeat step 4 to open the remaining MOLE toolbars.

6. Arrange the toolbars as you like, either free-floating or
docked with other toolbars on the ArcMap application
frame.
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Opening MOLE force element layers

After you’ve opened the tutorial map, you should see some
basic roads, rivers, and other geographic features. Now you
need to add some military unit symbols, or force elements,

to your map.

1. Click the Add MOLE Data button on the Military
Overlay Commands toolbar.

Eh BE LD

2. In the browse window navigate to the location where
you saved the MOLE tutorial data. Open FriendlyForces
from the OPLAN.mdb geodatabase.

Repeat steps 1-2 to add the EnemyForces feature class.
Your ArcMap Table of Contents (TOC) should now look
similar to the following image.

= EnemyForces
= O EremyForces Features
L
EnemyForces Symbols
= FriendlyForces
= O FriendlyForces Features
@
FriendlyForces Symbols
= Texas 1:250K
= Roads
= Interstates
= Freeways
— Highways
— Other All Weather Hard Surface Roads
= Rivers

= Open Water

= Administrative Boundaries

Notice that when you add MOLE layers, they are presented
in the TOC as a group layer, with their corresponding
features also present.

QUICK-START TUTORIAL

MOLE force element layer properties

MOLE symbology consists of two different types of
features: force element features and tactical graphic
features. Force element features are point features that
represent military units, equipment, or installations.
Tactical graphic features are point, line, or polygon features
that represent boundaries, obstacles, and directions of
movement or attack. In this section you will explore the
MOLE force element Layer Properties dialog box.

1. Right-click FriendlyForces Symbols in the TOC, then
click Properties.

= FriendlyForces
= O FriendyForces Features

@
FriendlyForc

Copy
¥ Remove

@ £oom To Layer
Wisible Scale Range 3

Save As Layer File...

Properties. ..

_0

The force element Layer Properties dialog box will be
displayed. The parameters within the tabs in the dialog box
control the display and behavior properties for this layer.

Explore the options found in each of the tabs. The Layer
Properties dialog box will be covered in more detail in the
next exercise; for now, simply familiarize yourself with the
layer properties options. See the following page for a
description of each tab in the Layer Properties dialog box.



Gieneral | Cache | Symbols | Labels | Leadering | Stacking | Scaling |
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The General tab controls basic layer functions, such as
scale dependency, layer name, and its visibility.

The Cache tab allows you to set a database refresh rate.
This is only needed if you are working in a multiuser
database environment and others are updating the same
situation display that you are. You can also change the
symbol that displays the current selection.

The Symbols tab allows you to control the appearance of
the symbols in the layer. Setting symbol size, color—other
than 2525B standards—frame fills, and other specialty
functions such as hull polygons for the leaders.

The Labels tab allows you to specify which of the attribute
labels gets displayed with the symbol. This does not
control access to the attributes, just whether or not they are
displayed on the map.

10

The Leadering tab controls the way units appear on leader
lines, the leader line style, and the line symbol used for the
leader itself. You can also set the leader tolerance here.

The Stacking tab controls the rules used to make unit
stacks. The stacking tolerance can also be set here.

The Scaling tab allows you to set echelon-dependant
display scales.

Opening MOLE tactical graphic layers

Now, your situation map consists of a few geographic
features with symbols representing the ground locations of
friendly and enemy forces. In order to make the map an
effective planning tool you need to add graphics, which
will aid in regulating movement of troops, including lane
boundaries and obstacles. You will now add some tactical
graphics to your map.

1. Click the Add MOLE Tactical Data button on the
Military Overlay Commands toolbar.

h BB LD

2. In the browse window, navigate to the location where
you saved the MOLE tutorial data. Open the
TacticalLines feature class from the OPLAN.mdb
geodatabase.

Repeat steps 1-2 to add the Boundaries and
Tactical Areas feature classes. Your ArcMap data frame
should now look similar to the following image.

UsiNng ARcGIS MiLitary OverLAy EbiTor
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Enabling tactical graphic renderers

MOLE uses different symbology renderers to display
different types of tactical graphics, such as obstacles and
multipoint arrows. By default, not all of the renderers are
enabled initially, so some features in the layers may not be
displayed. You need to activate the necessary renderers so
that all of the features will be displayed.

1. Right-click TacticalLines Symbols in the ArcMap TOC
and click Properties.

= B Tarticallines
= [ TacticalLines Features

X Remove
! Group
<% Zoom Ta Layer

Yisible Scale Range »

Save As Laver File, ..

2. Click the Renderers tab in the Layer Properties dialog
box.
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There are two list frames within the renderers tab. The
frame on the left contains a list of enabled (associated)
renderers, while the frame on the right contains a list of
available nonassociated renderers.

3. Click Multipoint Arrows in the Available Compatible
Renderers frame.

4. Click the arrow to place Multipoint Arrows inside the
Associated Renderers frame.

5. Click Apply and observe the arrows that are now
displayed in the data frame.
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Repeat steps 3-5 to enable the Linear Obstacles (2525B)
renderer and observe the features that are now displayed in
the data frame, which should appear similar to the image
below. Click OK to close the Layer Properties dialog box.
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All features in the TacticalLines feature class are now displayed as all
of the necessary renderers have been enabled.

You also need to enable an additional renderer for the
TacticalAreas feature class.

6. Right-click Tactical Areas Symbols in the ArcMap TOC
and click Properties.

= Tacticaldreas
= [0 Tacticalareas Features

Copy

X Remove
M o
@ Zoom To Layer
Wisible Scale Range 3

Save As Layer File...
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7. Click the Renderers tab in the Layer Properties dialog

box.

8. Click Area Obstacles (2525B) in the Available

Compatible Renderers frame.

9. Click the arrow to place the renderer in the Associated

Renderers frame.

10. Click OK and observe the new area feature in the
lower-left corner of the map.
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The situation map now contains all available tactical graphic and force
element features.
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Modifying MOLE layer properties from the Military
Overlay Tools toolbar

When you change the display properties of a MOLE layer
from its Layer Properties dialog box, the changes are only
applied to that particular layer. When you modify the
display from the various MOLE toolbars, the changes are
applied to all applicable layers. In this section you will
explore how to control layer properties through the tools on
the toolbars.

1. Uncheck the Boundaries, TacticalLines, and
TacticalAreas check boxes in the ArcMap TOC in order
to turn off those layers and clear up the display.

2. Ensure Symbol Height is selected in the Size dropdown
list in the Military Overlay Tools toolbar, then click the
Set Size button.

LE  Informatian:

Bfl Size: | Symbol Height - m

3. Click and drag in the data frame to draw a bounding
rectangle.

The unit symbols on the map change size relative to the
height of the box you specified. Experiment changing
the symbol heights. When you are ready to continue,
return the symbols to approximately their original size.

4. Click the Enable Leadering button in the Military
Overlay Commands toolbar.

SR O = = B

QUICK-START TUTORIAL

5. Click the Size dropdown arrow in the Military Overlay
Tools toolbar, then click Leader Tolerance.

B Size: |Symbol Height M|

Symbol Height
| Text Height |

LE  Infarmation:

iLeader Taolerance

Stack Tolerance |

6. Click and drag in the data frame to draw a quarter-sized
circle.

The symbols should now be grouped together in several
different leaders and should appear similar to the image
below.

The leader tolerance refers to the maximum distance that force
element features can be from each other in order to be grouped
together onto a leader. The larger the tolerance—or the larger the
circle you draw—the greater the number of force elements that will be
grouped together.
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You can move the leaders around to place them in better
positions.

7. Click the Move Leader button in the Military Overlay
Tools toolbar, then click on a leader in the data frame
and drag it to a new location in the map.

B Size: |Leader Tolerance ™ ﬂ-—e

Since the force elements are leadered together they have
been moved from their original positions in the map.
MOLE allows you to identify force elements and their true
geographic location.

8. Click the check box next to FriendlyForces Features in
the ArcMap TOC in order to check it.

The actual locations of the force elements will be
displayed as points.

9. Click the Select Graphics button in the Military Overlay
Tools toolbar.

LE Information: Mame: 2nd Bde, Parent: 41D, Spmbol ID: SFGPUCA-- | B Size: |Leader Tolerance ¥ m

10. Click on a force element symbol, either on a leader or a
unit by itself.

Note that some basic information about the element is
displayed in the toolbar’s Information text box. The
symbol will be outlined in red, and the point
representing its ground location will be highlighted.
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11. Close the map without saving changes, or save the map
with a new name.

In this exercise you were introduced to some basic MOLE
functions and learned how to open MOLE layers and
different methods for modifying their display properties in
ArcMap. In the next exercise you will learn in depth how
to modify the layer properties of MOLE force element
layers.
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Exercise 2: Editing MOLE layer properties

One of the most important aspects of a map is the way it
presents the information it is conveying. MOLE provides
many options for displaying force element symbols and
controlling the appearance of your situation map.

You were introduced to the MOLE force element Layer
Properties dialog box in the last exercise. In this exercise
you will explore the Layer Properties dialog box in depth
and practice modifying the display properties of your
MOLE force element layers.

Opening the MOLE Layer Properties dialog box

1. Start ArcMap by either double-clicking a shortcut
installed on your desktop or using the Programs list in
your Start menu.

2. Click the button to open an existing map in the ArcMap
dialog box.

3. Double-click Browse for maps.
A browse window appears.

4. Navigate to the location where you saved your MOLE
tutorial data, click TutorialEx2.mxd, and click Open.

5. Click OK in the ArcMap dialog box.

The map document TutorialEx2.mxd will open.

QUICK-START TUTORIAL

Fils o byp [RseMap Documert [ much

N L L B E
L

The map document TutorialEx2.mxd consists of a sample MOLE
scenario so you can practice modifying the layer properties.
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6. Right-click on the FriendlyForces Symbols layer in the
ArcMap table of contents.

7. Click Properties in the Layer menu.

The MOLE force element Layer Properties dialog box
will open.

You can also double-click on the layer to open the Layer
Properties dialog box.
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B Cpen water
)
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MOLE Layer Properties Symbols tab

From the Symbols tab in the MOLE Layer Properties
dialog box you can modify the size and color of the force
element symbols of a single MOLE layer. You can also add
graphics to assist in visualizing stacked and leadered force
elements; this will be covered later in this exercise.

1. Click on the Symbols tab in the MOLE Layer Properties
dialog box.
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2. In the Special Combinations area, click the Draw Frame
Boundary Only button. Observe the changes in the
preview window.

3. Click Apply and observe the changes to the layer.

4. Repeat steps 2 and 3 for the other options in the Special
Combinations field.
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5. Click the Draw Frame Boundary and Fill button to
return the symbols to the default symbology and click
Apply.

— Special Combinations —————————
i Draw Frame Boundary and Fill=—

% Draw Frame Boundary Only

" Mo Frame Boundary ar Fillj_
i white lines for dark maps a

when the Draw Frame Boundary Only option is selected.

6. Click New Style in the Layer Properties dialog box.
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7. Click the Item dropdown arrow.

8. Click Friendly Present Frame Fill from the dropdown
list.

Style
Style: INew Style

Styles: INew Style j

Friendly Present Frame Fill
Friendly Future Frame Fill I |
Friendly Fill

Friendly MoFill

Friendly Line

Hostile Present Frame Fil

Hostile Future Frame Fil

Hostile Fil M

0

The Symbol Properties Editor dialog box will open.

9. Click the Color dropdown arrow.
10. Click Ultra Blue.
11. Click OK.
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12. Observe the changes in the Layer Properties Symbols
preview window.
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13. Click Apply and observe the changes to the layer in the
data frame.
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14. Click the Styles dropdown arrow, then click 2525B

Default.

15. Click Apply to revert the layer to its original

symbology.

Garwenl | Cachn Symbols | Labets | Lasdeemg | Stacking | Scaing |

San

Frinly Fume Heght [1 523739950 & Map T Scomn

Safe

S [Newr S

St [l S = @
s [Wews Stybe !

Dekeio S | Hownle |
4 Sl Cornbmabuons
Callous Graphics [ T ——
I~ Dot Callont Lin - Frarees B
" NoFrame Boundsy o Fil

Fuoce Convertistor:

F Diaw(

™ White ines for dark maps

I Dirawr o Huals B Stacks

Budfes [map urits]

Jui|

Co_cw |_wt+—p

UsiNng ARcGIS MiLitary OverLAy EbiTor



You can also change the size of the symbols from the Layer
Properties dialog box. There are two ways to set the
symbol size. The first way is to set the symbols to the scale
of the data frame by specifying a symbol height in map
units. The second way is to set the symbol height to a fixed
percentage of the data frame height so that the symbols
remain the same size regardless of the scale.

16. Click the Map button in the Size area of the Layer
Properties dialog box.

17. Double-click on the value in the Friendly Frame Height
text box so that it is highlighted. Type in the value
“0.005” and click Apply.

(17

Size
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With the Map button selected, the symbols will be
displayed in the specified number of map units, which are
decimal degrees in this case.
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18. Click the Screen button.

19. Double-click the value in the Friendly Frame Height
text box so that it is highlighted. Type the value “0.1”

and click Apply.

®

Size
[Friendly Frame Height: IEJ " Map (¢ Screen-—@

The height of the symbols in the layer will be displayed
at 10 percent of the data frame height, and will remain
at this constant size as you zoom in and out.

20. Click the Map button.

21. Double-click the value in the Friendly Frame Height
text box, type “0.017, and click Apply.

Size
[Friendly Frarme Height: IEEH (!' Map ¢ Screen

7.9
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Many of the properties you change in the Layer Properties 1
dialog box, such as symbol size and leadering, can also be
changed using tools on the MOLE toolbars. The difference
is that when you change properties from the toolbars the

[P —r— 21x|

General | Cache | Symbols ILabels | Leadering | Stacking | Scaiing |

Attributs Label Visbilty Examples

changes are applied to all force element layers within the (¥ Evawn v 2]

table of contents. When you change properties from the e YL | o
Layer Properties dialog box the changes are only applied to o——‘: oty J e
the particular layer you are currently working with. See gheed = w},ﬂ - Comnant Dapty BE (=2 Gomnant
‘Exercise 1: Displaying MOLE symbols’ earlier in this P e R g R
chapter for more information. e | e |

MOLE Layer Properties Leadering tab

Leadering is a way to organize and group the force element
symbols being displayed based on rules that you specify
from the Layer Properties dialog box. It is useful if you
have many overlapping symbols and want to clean up the e e
display, or if you want to group related units together or
define perimeters or areas of interest for formations.

ak Cancel Lpply

Before you apply the leadering settings, turn on the labels
around the symbols so the parent unit label is displayed.

1. Click the Labels tab in the Layer Properties dialog box.

2. Click the All On button and examine the choices in the
Label Visibility list box and the Examples window.

3. Click All Off.
4. Click the Parent Formation check box and click Apply.

The parent label as it appears in the display
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Familiarize yourself with the Leadering tab.

5. Click the Leadering tab in the Layer Properties dialog
box.

6. Click the Enable Leadering check box.

7. Click on each of the Leadering Rules so that they are
highlighted and note the description of each one below
the list of rules.

There are three different rules upon which to base
leadering. The Matching Affiliation Rule groups all force
elements within a layer that have the same affiliation
property. This means all friendly graphic are placed
together in a leader, all enemy graphics are placed in a
different leader, and so on. The Matching Higher
Formation Rule groups all force elements that belong to a
common higher formation, or parent unit. The Proximity
Rule groups force elements that are within a specified
distance of each other. The distance can either be an
explicit distance in map units or a multiple of the symbol
height. For this exercise you will use the Matching Higher
Formation Rule.

8. Click on each of the Available Leader Styles and note
the appearance of each in the preview window. Ensure
Bracket Leader Style is selected before moving on.

9. Check the Matching Higher Formation Rule check box
and make sure the check boxes of the other rules are
unchecked, then click OK.

QUICK-START TUTORIAL
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Now that the symbols are leadered they have moved from
their original positions. To see the ground locations of the
symbols, display the FriendlyForces Features.

10. In the ArcMap table of contents click the
FriendlyForces Features check box.

-
- FriendlyForces
10 FriendlvForces Features
S

FriendlyForces Symbols—m

11. Double-click FriendlyForces Symbols in the table of
contents. The Layer Properties dialog box will open.

21|
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12. Click the Symbols tab in the Layer Properties dialog
box.

13. Click the check box to Draw Callout Lines on Leadered
and Stacked Graphics.

14. Click Apply.
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The callout lines connect the leadered MOLE symbols
to their feature points, which represent their ground
locations. If you select a feature point its corresponding
MOLE symbol will be outlined in red.

You can also outline the groups of feature points (force
concentrations) that compose each leader in order to define
attributes such as areas of responsibility or boundaries.

15. Click the Draw Convex Hulls for Leaders check box in
the Force Concentrations frame of the Layer Properties
dialog box and click Apply.

16. Type “0.015” in the Buffer (map units) text box and
click Apply.

Red lines will be drawn around the points contained by
each leader, and the lines will be buffered by 0.015
decimal degrees.

You can change the style of the outlines with the
Specify Stack and Leader Convex Hull Symbol dialog
box by clicking the Specify Fill Symbol button.
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17. Click the Draw Callout Lines on Leadered and Stacked
Graphics check box to uncheck it.

18. Click the Draw Convex Hulls for Leaders check box to
uncheck it.

19. Click Apply.

20. Click the Leadering tab in the Layer Properties dialog
box.

21. Click the Enable Leadering check box to uncheck it.
22. Click Apply.

QUICK-START TUTORIAL
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MOLE Layer Properties Stacking tab

Stacking is another way to group force element symbols
together according to rules which you specify in the Layer
Properties dialog box. Symbols that meet the criteria you
set are stacked on top of each other, rather than being
placed in brackets as they are with leadering.

Familiarize yourself with the contents of the Stacking tab.

1. Click the Stacking tab in the Layer Properties dialog
box.

2. Click the Enable Stacking check box.

3. Click on each of the Stacking Rules and note the
description of each below the list of rules.

Layer Properties ﬂﬂ

Ganela\] Eache] Symhnls] Lahels] Leadering  Stacking 1 Scahng]

W [Enabis Slacking

Leadering Rules Rule Properties

Properties alues

| Message Sting Rule
w| Prowimity Rule

Graphics are stacked when they belong to the zame
higher farmation.

’T‘ Cancel Apply
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There are three different rules upon which to base stacking.
The Higher Formation Rule groups all symbols that belong
to a common higher formation, or parent unit. The Message
String Rule groups all force symbols with matching
Symbol_ID value. The Proximity Rule groups symbols that
are within a specified distance of each other, as it does for
leadering.

4. Click in the Higher Formation Rule and Message String
Rule check boxes to uncheck them.

5. Click on the Proximity Rule to activate the Rule
Properties text box.

Genelaw Eache] Symbols] Labels] Leadering  Stacking l Sca\ing]

¥ Enable Stacking

Leadering Rules Riule Properties
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There are two ways to set the stacking distance. Specifying
a Tolerance value in the Rule Properties text box sets a
minimum distance in map units, which MOLE uses to
determine which symbols should be stacked. Symbols
within this distance of each other will be stacked together.
The tolerance is applied to the center point of the symbols.
If a Multiple value is specified it will be multiplied by the
Friendly Frame Height value—in the Symbols tab of the
Layer Properties dialog box—to define the stacking
distance. In both cases, increasing the value will increase
the number of symbols being stacked.

6. Left-click and hold in the Tolerance Value field in the
Rule Properties text box and type “0.04”.

7. Click Apply.

The symbols within 0.04 decimal degrees of each other
will be stacked.

8. Click the Enable Stacking check box to uncheck it, then
click Apply.

L ayre Propertics EE|

Gmrwesd | Cache | Syebob: | Labsis | Lo Stacking | Scaing |
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MOLE Layer Properties Scaling tab

MOLE allows you to set scale-dependent display of force
element symbols from the Layer Properties dialog box. The
scale dependency is based upon the layer’s echelon (unit
size) property. You can set as many rules for scale
dependency as you like. This differentiates it from the
Echelon Scaling Equalizer available in the Military
Overlay Commands toolbar, which allows a maximum of
three rules.

Echelon Filter | Echelons {Units)

Name Displayed Scale Range
Companies Company 1:0 - 1: 1500,
Battalions Battalion - Regiment]1: 100k - 1:2501K]

Brigades Brigade - Divigion  J1:2508K - 1:2

These are the scaling rules you will create.
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. Click the Scaling tab in the Layer Properties dialog box.

Click the Enable Scaling check box.

3. Click the New Filter button.
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This will be the first scaling rule you will set. You will
set a total of three.

Highlight “Echelon Filter” in the Filter Name text box
and type “Companies”.

. Double-click in the Minimum Scale text box and type

“150000.

Click the Minimum Value dropdown arrow, then click
Team/Crew(A) in the dropdown list.

Click the Maximum Value dropdown arrow, then click
Company/Battery/Troop(E) in the dropdown list.

Double-click in the Symbol Size text box and type
“0.08”.

Click the Screen button.

This causes force element symbols representing
company-sized echelons and smaller to only be
displayed when you are zoomed into the data frame
from the scales 1:0 to 1:150,000.
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10. Click the New Filter button.

11. Highlight “Echelon Filter” in the Filter Name text box
and type “Battalions”.

12. Double-click in the Minimum Scale text box and type
“250000.

13. Click the Minimum Value dropdown arrow, then click
Battalion/Squadron(F) in the dropdown list.

14. Double-click in the Maximum Scale text box and type
“100000.

15. Click the Maximum Value dropdown arrow, then click
Regiment/Group(G) in the dropdown list.
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16. Double-click in the Symbol Size text box and type
‘60. 1’9.

17. Click the Screen button.

In addition to the first rule, this causes force element
symbols representing battalion and regiment-sized
echelons to be displayed from the scales 1:100,000 to
1:250,000. Note that the rules overlap and will both be
applied from 1:100,000 to 1:150,000.
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18. Click the New Filter button.

19. Highlight “Echelon Filter” in the Filter Name text box
and type “Brigades”.

20. Double-click in the Minimum Scale text box and type
“2000000”.

21. Click the Minimum Value dropdown arrow, then click
Brigade(H) in the dropdown list.

22. Double-click in the Maximum Scale text box and type
“250000.

QUICK-START TUTORIAL

23. Click the Maximum Value dropdown arrow, then click
Division(I) in the dropdown list.

24. Double-click in the Symbol Size text box and type
“0.12”.

25. Click the Screen button.
26. Click Apply.

In addition to the first two rules, this causes force
element symbols representing brigade and division-
sized echelons to be displayed from the scales
1:250,000 to 1:2,000,000.

Now that you have set up your scaling rules, zoom in and
out of the data frame and notice that different symbols are
displayed at different zoom scales. You can also manually
type in a map scale in the ArcMap Standard toolbar to
experiment with specific scales.

Close the map without saving changes when you are
finished, or save the map with a different name.

In this exercise you learned in detail how to modify and
control the layer properties of an existing MOLE force
element layer and saw how MOLE allows you to optimize
the appearance of your map. In the next exercise you will
be introduced to the process of creating new MOLE feature
classes and populating them with symbols.
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Exercise 3: Creating MOLE layers

In the first two exercises you’ve learned how to display
MOLE symbols and modify their properties. In order to use
MOLE effectively you also need to know how to build
MOLE layers. In this exercise you will create a personal
geodatabase with two custom MOLE feature classes—a
force element layer (point) and a tactical graphic layer
(line)—and add features to it. Using custom MOLE feature
classes in a geodatabase, rather than using shapefiles, gives
you an advantage by allowing you to utilize the MOLE
symbol editor interface to add and edit tactical graphic and
force element features. If your MOLE features are stored in
shapefiles, in order to edit or add new features you must
manually enter the MIL-STD-2525B symbol IDs associated
with the features into the shapefile’s attribute table. For
more information on geodatabases, see Building a
Geodatabase. For more information on using

ArcCatalog, see Using ArcCatalog.

Note: If you are using an ArcView® license, you will not be
able to create a MOLE custom object feature class. You
can, however, copy and modify existing custom object
feature classes. Included on the MOLE installation CD is a
personal geodatabase named MOLEtemplate.mdb. It
contains an empty MOLE custom feature class for each
possible type of MOLE feature. Copy the geodatabase to a
folder on your computer, then complete the following
steps. If you are an ArcEditor™ or ArcInfo™ user, skip
ahead to the section ‘Creating a personal geodatabase’ in
this exercise.
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MOLEtemplate.mdb for ArcView users

1. Start ArcCatalog by double-clicking a shortcut installed
on your desktop or using the Programs list in your Start
menu.

2. In the Catalog tree, in the ArcCatalog window, navigate

to the folder where you copied the MOLEtemplate.mdb
geodatabase to. Right-click MOLEtemplate.mdb and
click Rename.

) Catalog
=g T
+-_] ArcGISElZ_Demos
=1+ Data
el K10 Eremplate mob
Copy Chrl+C

x Delete

3. Type “Sitmap” in the highlighted area and press Enter.

—l-_] Data

- ] |

4. Expand Sitmap.mdb in the Catalog tree by clicking the

plus sign (+) next to it. Right-click ForceElements and
click copy.

= cf‘] Sitmap.mdb
R EForceElements
] TacticalBioC Copy
Bl TacticalGrap
] tacticalzrap *. Delete
| TacticalGrap Rename Fz
(7] TacticalGraphicPoink
7] TacticalMuclearPoink

5. Right-click Sitmap.mdb in the Catalog tree and click
Paste. Click OK in the Data Transfer window.

There will now be a feature class named ForceElements
and one named ForceElements_1 in Sitmap.mdb.

UsiNng ARcGIS MiLitary OverLAy EbiTor



6. Right-click ForceElements in the Catalog tree and click
Rename. Type “Allies” in the highlighted area and press
Enter.

7. Right-click ForceElements_1 and click Rename. Type
“Axis” in the highlighted area and press Enter.

8. Right-click the feature class in Sitmap.mdb named
TacticalGraphicLine and click Rename. Type
“Graphics” in the highlighted area and press Enter.

9. Skip ahead to the section in the tutorial named ‘Adding
MOLE force element layers to the ArcMap display’ and
continue with the exercise.

Creating a personal geodatabase

1. Start ArcCatalog by double-clicking a shortcut installed
on your desktop or using the Programs list in your Start
menu.

2. Navigate to the folder where you saved your MOLE
tutorial data in the Catalog tree in the ArcCatalog
window. Right-click the Tutorial folder, select New,
then click Personal Geodatabase.

An empty geodatabase, New Personal
Geodatabase.mdb, will appear in the Catalog tree.

3. Right-click the file New Personal Geodatabase.mdb,
then click Rename.

4. Type “Sitmap” in the highlighted area and press Enter.
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Creating custom MOLE force element feature
classes

1. Right-click Sitmap.mdb in the Catalog tree, click New,
then click Feature Class.
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=1 Tutorial
+-_] Data
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by Delete
Rename Fz
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2. Type “Allies” in the Name text box in the New Feature
Class dialog box.

3. Click the button to store custom objects.

4. Click the custom objects dropdown arrow.

" This bostuse class vl scve ESFI stvgle loshses fo.g. point.
e polygord.

=
Iestaes, drmerson feabaes, o uhae heocle.

Select i type of ctern cbjects that yens vl v v i
Fraan cinsz

r

5. Click MOLE Force Element from the custom objects
dropdown list.

ESRI &nnotation Feature

ESRI &nnatation Feature
ESF| Dimension Feature
H oice Element

ological/Chemical Paint

<l

6. Click Next in the New Feature Class dialog box, then
click Yes in the message box asking if you want support
for Z values.

7. Click Next again, keeping the Default button selected.

8. Click Shape in the Field Names list. In the Field
Properties list, ensure that Spatial Reference is set to
GCS_WGS_1984. If it is, click Finish and skip to
step 13.
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9. Click the ellipse next to the Spatial Reference field if
the Spatial Reference is not set to GCS_WGS_1984.

10. Click Select in the Spatial Reference Properties dialog
box.

11. Navigate to and select Geographic Coordinate
Systems > World > WGS 1984.prj in the browse
window, then click Add.

12. Click OK in the Spatial Reference Properties dialog
box, then click Finish.

Cotrtirate Syem | 207 Do | 2 Demssin | M Do |

Mo Urknomn,
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13. Repeat the preceding steps to create another MOLE
force element feature class, Axis, in the Sitmap
geodatabase.

Now you will create a MOLE tactical graphic custom
feature class.

Creating custom MOLE tactical graphics feature
classes

1. Repeat steps 1-4 from the last procedure, creating the
feature class Graphics.

2. Click MOLE Tactical Graphic Line from the custom
objects dropdown list.

[MOLE Tactical Graphic Line |
MOLE T actical Graphic Area .

\MOLE T actical Graphic Boundary Line
[MOLE Tactical Graphic Line —e
MOLE T actical Graphic Point 4

3. Repeat steps 6—12 from the last procedure.

Adding MOLE force element layers to the ArcMap
display

The feature classes you created in the previous set of steps
are initially empty. The next step is to populate them with
MOLE symbols. Because you created custom feature
classes in a geodatabase you will be able to take advantage
of the MOLE symbol editors, which makes it easy to edit
the feature classes and add symbols to them. First, you
need to open the feature classes in ArcMap.

1. Start ArcMap by double-clicking a shortcut installed on
your desktop or using the Programs list in your Start
menu.

2. Click OK in the ArcMap startup dialog box to open an
empty map.

QUICK-START TUTORIAL

3. Open the MOLE toolbars following the steps in
Exercise 1, if they are not already displayed.

Before opening the MOLE layers you should display a base
layer to use as a geographic reference for adding MOLE
symbols in your area of interest. For this exercise use the
tutorial data for the background.

4. Click the Add Data button in the ArcMap Standard
toolbar.

+—0

5. Navigate to the folder where you saved the MOLE
tutorial data, open the Ex3Data folder, and open
Texas_Sub.lyr.

6. Click the Add MOLE Tactical Data button in the
Military Overlay Commands toolbar.

This button is used to open MOLE tactical graphic
layers.

HL LEE PO

7. Navigate to Sitmap.mdb and open Graphics.

8. Click the Add MOLE Data button in the Military
Overlay Commands toolbar.

This button is used to open MOLE force element layers.

9. Navigate to Sitmap.mdb and open the Allies and Axis
feature classes.
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The feature classes are now displayed in the ArcMap
table of contents (TOC). Note that each MOLE layer is
actually a group layer composed of a simple point or
line feature layer and a MOLE symbol layer.

B
=] Biis
=] Axis Features
@
Axis Symbols
= Allies

@——E—D Allies Featuras—simple pOint feature
MOLE symbol layer

Allies Symbols,
= Graphics
b1 Graphics Features

Graphics Symbals

10. Click the check boxes next to Allies Features, Axis
Features, and Graphics Features in the TOC to check
them.

In order to add symbols to the MOLE layers you must edit
the layers.

Adding symbols to MOLE force element layers
(Allies layer)

1. Click the Editor Toolbar button in the ArcMap Standard
toolbar.

L

2. Click the Editor dropdown arrow in the Editor toolbar
and click Start Editing.

JFdito[' |I~|,'|

Stop Editing

TSN
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The Start Editing dialog box will open.

3. Click Personal Geodatabase in the table where it asks
which folder to edit from.

4. Click OK.

These lapers and labies vl e aralabin b nding.

b Frapans =]
Graphecs Festuss

=l
ok, | caxe |

o

Add features to the Allies force element layer first.

5. Ensure Allies Features is selected in the Editor toolbar
as the target and Create New Feature is selected as the
task.

| Task: ICreate NEl,lN Feature ﬂ | Targek: IAIIies Fealiures : Allies ILI
| |

)

6. Click the Create New Feature button in the Editor
toolbar.

Jes || 1]

7. Click in the data frame to place a point near the lake to
the north.
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The MOLE unknown force element feature symbol will
appear and be selected.

8. Click the Attributes button in the Editor toolbar.

- o/x 30

The MOLE Attributes editor dialog box will open. The
text boxes around the symbol represent the fields in the
MOLE feature attribute table. Values entered in these
text boxes will appear as text labels around the symbols
in the display. See Exercise 2 in this chapter for more
information on labels.

[osam

9. Click the symbol in the center of the Attributes editor
dialog box to open the MOLE Force Element Symbol
Editor.

QUICK-START TUTORIAL

The Force Element Symbol Editor provides an interface
that allows you to quickly add new force elements to the
display and change existing ones. You can manually enter
the Symbol ID (15-character code) of the desired element,
or choose from the list. Changes made to the element are
applied to the Symbol ID and saved in the layer’s feature
attribute table.

Force Hement Symbol Editor E
Mezrage Sting I Symbal 01

TTTTTTT s

HRAERRR
1234667 83101 1213M15
Hetiage Sing Elements

10. Click the Ground Unit button.
11. Click Complete list.

Scroll down the list and note the units that are
available.

12. Click the Search button.
13. Type “infantry” in the search dialog box and click OK.

Only infantry units will be displayed in the Symbol
Editor list.
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Search for Military Functions 5[
Search For
Cancel

®__|mranny

14. Click Airborne in the list of ground units.

Note that the symbol in the Attributes editor and map
display is automatically updated as changes are made in
the Symbol Editor. The Symbol_ID field at the top of
the Symbol Editor is also updated as changes are made.

15. Click the Affiliation dropdown arrow at the bottom of
the Symbol Editor and click Friend.

16. Click the Echelon/Mobility dropdown arrow and click
Division.

17. Click the Country dropdown arrow and click United
States (US).

18. Click the Order of Battle dropdown arrow and click
Ground.

19. Click the Close button at the top of the Symbol Editor
to close it and do the same for the Attributes editor.

i\ =3,
- ——
| |

e
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Adding symbols to MOLE force element layers
(Axis layer)

Now repeat the previous steps to add a chemical weapons
raw materials production facility symbol to the Axis layer.

1. Click the Target dropdown arrow in the Editor toolbar
and click Axis Features : Axis.

=0

2. Ensure the edit task is set to Create New Feature, then
click the Create New Feature button in the Editor
toolbar.

| Target: I Axis Features @ Axis

3. Click in the data frame to place a point above the lake to
the south as shown on the next page.

4. With the new symbol selected, follow steps 8—9 from
the previous section to open the MOLE Force Element
Symbol Editor.
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This time the symbol you’ll add is a ground installation
type element.

5. Click the Ground Installation button.
6. Click Search and type “nbc”.

7. Click Chemical in the list of elements matching the
search to select it.

8. Set the Affiliation to Hostile and the Type to Installation
and keep the default values for the rest of the fields.

9. Close the Symbol Editor and Attribute Editor dialog
boxes. Save your edits.

[~ > 27|
Start Editing
i Stop Editing

Note how the Friendly and Hostile type symbols are
different, as specified in MIL-STD-2525B. You can
experiment with adding other types of force element
symbols and changing the affiliation and echelon/mobility
properties to see the different symbol types that are
available.

QUICK-START TUTORIAL

Force Hement Symbol Editor E
Mezrage Sting I Symbal 01
(REL_[RRR

I Abow Marnaal Edting

[STRTGT= TR
1234667 &3 10012131415
Hetiage Sing Elements
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Adding MOLE tactical graphic symbols

Adding MOLE tactical graphic symbols to a map is very
similar to adding force elements. For this portion of the
exercise it is assumed that you have completed the first
part, your MOLE layers and toolbars are displayed, and
you have started editing. You will create an axis of advance
symbol.
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The first step is to enable the necessary MOLE tactical
graphic renderers.

1. Double-click the Graphics Symbols layer in the TOC to
open the Layer Properties dialog box.

=l £# Layers
= M as
= B Axis Features
.
Axis Symbols
= M allies
= [ allies Features

.
Allies Symbols

=1 M @raphics
= Graphics Features

2l

Gianwenl| Cache | Bendeires | Seteg |

Associsted Fendsiess

* O3 Anows [5256)
* € Lingas Gesphecs 125250)

Avvadeble Compatble Frendereis

00

(-1
W E3 FLOT [P5258) sy
=T il s (5258

B Lirme Oblcins (5058 Gy

L | |+ |+

Tt Hesght [map unda} |0.01 05845826069

ok | Caeal | |

The Associated Renderers list shows the renderers that are currently
being used. The Available Compatible Renderers shows the other
renderers that are not being used. The renderers in the list can be
expanded by clicking the plus sign in order to see the features that are
drawn by each renderer.

2. Click the Renderers tab in the Layer Properties dialog
box.

3. Click Multipoint Arrows in the Available Compatible
Renderers list so it is highlighted.
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4. Click the arrow to place the renderer in the Associated
Renderers list.

5. Follow steps 3 and 4 for FLOT (2525B) and Linear
Obstacles (2525B), then click OK.

6. Click the Target dropdown arrow in the Editor toolbar
and click Graphics Features.

| Target: Inllies Features : Alles E |

Axis Features
Allizs Features

Graphics Features-——e

7. Ensure Create New Feature is selected in the Task list in
the Editor toolbar.

8. Click the Create New Feature button in the Editor
toolbar.

[ean~ > 22O

9. Click in the data frame to place the first vertex of the

line to the left of the force element symbol you created
earlier.

10. Continue placing vertices as shown. To create a
multipoint arrow symbol, the final vertex you place
must be behind the previous vertex. This will form the
arrowhead.

11. To complete the line, press F2 or right-click and click
Finish Sketch.
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By default, a direction of main attack arrow will be
drawn and selected.

12. Click the Attributes button in the Editor toolbar.

- 6% 2l@

The MOLE Attributes editor dialog box will open. As
with force elements, the text boxes around the symbol
represent the fields in the MOLE feature attribute table.
Values entered in these text boxes will appear as text
labels around the symbols in the display.

13. Click the symbol to open the MOLE symbol editor.

[rowbutes. |
oy [l
]‘
[ |
—
DE—
—

QUICK-START TUTORIAL

14. Click Complete list.

Note the red box on Direction of Main Attack in the
list, indicating that it is the currently selected symbol.

15. Click Supporting Attack under Axis of Advance in the
list. Note that the symbol changes in the Attributes
editor as well as in the data frame.

5B Offense
5@ Lines
5+ @& Asis of Ad

vance

-3 Ajtbome

38 Aviation
Attack

-3 Rotary Wing
-3 Supporting Attacl

16. Close the Tactical Graphic Symbol Editor and the
Attributes editor and save your edits.

17. Click the Graphics Feature check box in the TOC to
uncheck it. Your ArcMap display should look similar to
the image on the following page.
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You can continue adding force element and tactical graphic
symbols to your map as you wish. Save your edits and save
changes to the map.

You can also add tactical graphics by using the shortcuts in
the MOLE Tactical Graphics toolbar.

Affiliation: | Friendly j Echelan: ‘Erigade j Tactical Graphic: |2X%.2.1.2.4 - Phase line. j "ﬁ

In this exercise you learned how to create custom MOLE
feature classes in a geodatabase in ArcCatalog. You also
practiced editing the feature classes and adding force
element and tactical graphic symbols to them. Continue
reading the remaining chapters in this manual in order to
reinforce and expand upon what you have learned in these
exercises.

38
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Creating a MOLE geodatabase

IN THIS CHAPTER

* MOLE feature types

e Creating a geodatabase

e Creating MOLE feature classes

e Creating MOLE geodatabases
(ArcView users)

With MOLE you can take advantage of the functionality offered by the
ArcGIS geodatabase data model. While you can use MOLE to create
MIL-STD-2525B symbology for any supported ArcGIS vector format, you
may not have access to some of the more advanced MOLE functionality. By
using a geodatabase—personal or enterprise—you can leverage all the
features of MOLE and all the additional capabilities that using a geodatabase
provides. The steps required to create a MOLE geodatabase will be
discussed in this chapter.

If you are planning to create multiuser enterprise databases, please read
Building a Geodatabase. You’ll find this book in the ArcGIS documentation
set, or for purchase at www.esri.com.
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MOLE feature types

MOLE organizes all the different object types found in
MIL-STD-2525B into two categories: force elements and tactical
graphics.

Force elements

Force elements are a category of symbols that represent unit,
equipment, and installation military features. They are
represented in the geodatabase as point feature classes. Force
element symbols are described in Appendix A of MIL-STD-2525B.
They are sometimes referred to by a hierarchy code (1.x). These
symbols include Battle Dimensions for Space, Air, Ground, Sea
Surface, Sea Subsurface, Special Operations Forces and Other.

Force element symbols have properties and behaviors that MOLE
manages automatically. Symbols that are located close together,
within a user-defined tolerance, can be rendered on leader lines.
Identical units that occur at the same location can be stacked.
These properties, along with other symbol display details, are
controlled by the MOLE layer property tabs in ArcMap.

Y .
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Tactical graphics

Tactical graphics symbolize other military operations, such as
movement, obstacles, areas of operations, and so on. These
symbols are line and polygon as well as point feature classes in
the geodatabase.

These symbols appear in Appendix B of the MIL-STD-2525B
documentation. They are sometimes referred to by a hierarchy
code (2.x).

Tactical Graphics layers are different than Force Element layers.
Tactical Graphics are drawn using custom renderers, which allows
for adding new or customized versions of tactical graphic
symbols.

MOLE further subdivides Tactical Graphics into 6 groups,
according to 2525B categories: Tasks, C2 & General Maneuver,
Mobility/Survivability, Fire Support, Combat Support, and Other.
Each of these can also have different feature types, points, lines,
or polygons.

. |
Yy SO T

US Grant
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Creating a Creating a personal
geodatabase geodatabase
1. Start ArcCatalog.

A geodatabase is a relational
database that supports a model
of topologically integrated
feature classes. It also supports
complex feature types and
relationships. The geodatabase
model is an object-oriented
vector data model. Entities are

represented as objects with 3.

properties, behaviors, and
relationships.

MOLE creates class extensions
within a geodatabase. These

class extensions will automati- 4.

cally define the
MIL-STD-2525B attributes that
are required for proper symbol-
ization and also add custom
behaviors—leadering and
stacking of units—along with a
number of validation rules
specific to MOLE. In addition,
by utilizing MOLE geodatabase
class extensions, you have the
ability to use the MOLE Symbol
Editor, which is discussed in the
following chapter.

See Building a Geodatabase for
complete information on the
geodatabase data model.

CREATING A MOLE GEODATABASE

Navigate to the folder where
you want to create the new
geodatabase in the
ArcCatalog Catalog tree.
Right-click the folder, point to
New, then click Personal
Geodatabase.

Right-click the new personal
geodatabase in the Catalog
tree, in the Contents tab in
the ArcCatalog window, and
click Rename.

Type a new name for the
geodatabase and press
Enter.

You now have an empty
geodatabase within which
you can create MOLE feature
classes.
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Feature datasets are primarily
designed to contain feature
classes that are topologically
connected. You have the option
of using them to organize your
MOLE feature classes. When
you create a feature dataset you
can define a spatial reference
for it. The spatial reference
properties will automatically be
applied to all of the feature
classes that are subsequently
created within the feature
dataset. You can create multiple
feature datasets within a single
geodatabase, each with a
different spatial reference, if so
desired.

See Building a Geodatabase for
more information on feature
datasets.
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Creating feature datasets

1. Right-click the geodatabase
you want to create a feature
dataset in, point to New, then
click Feature Dataset.

2. Type a name for the feature
dataset in the Name text box
in the Feature Dataset dialog
box.

3. Click Edit in the Feature
Dataset dialog box to open
the Spatial Reference
Properties dialog box.

4. Define the spatial reference
of the feature dataset. Click
Select to choose a pre-
defined coordinate system, or
click Import to use the
coordinate system of another
feature dataset or feature
class. Click the X/Y, Z, and M
Domain tabs to define the
spatial domain and precision
of the dataset. Click OK when
you are finished setting the
spatial reference properties.

5. Click OK in the Feature
Dataset dialog box.
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Creating MOLE
feature classes

A feature class is a file that
contains the actual MOLE
symbols. When you create a
MOLE geodatabase feature
class, you can either create it
within a feature dataset, or it
can be a standalone feature
class directly within the
geodatabase. When you create
a feature class within a feature
dataset, the feature class
automatically obtains the
spatial reference (coordinate
system and spatial domain) of
the feature dataset. When you
create a MOLE feature class
directly in a geodatabase,
MOLE assigns a default spatial
reference to it. The default
coordinate system is
Geographic WGS84. The steps
in this task will cover creating a
force element feature class
within a feature dataset.

Tip

Z values

If the data source for your force
element points has z values that
you wish to maintain, you must
specify that when you create the
feature class. You cannot add z
value support once the feature
class is created. While MOLE
doesn’t use these values, the
database will store them for future
use.

CREATING A MOLE GEODATABASE

Creating a force element
feature class

1. Right-click the feature
dataset in which you want to
create the feature class,
point to New, then click
Feature Class.

To create a standalone
feature class in a
geodatabase, right-click the
desired geodatabase rather
than the feature dataset. All
other steps are the same.

2. Type a name for the feature
class in the Name text box in
the New Feature Class
dialog box.

Optionally, type an alias for
the feature class in the Alias
text box.

3. Click the button to store
custom objects.

4. Click the custom objects
dropdown arrow and click
MOLE Force Element.

5. Click Next.

6. You will be asked if you want
to add z values. If your data
source will supply or support
z values, click Yes. Otherwise
click No.

7. Accept the defaults and click
Next in the following dialog
box, then click Finish.
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Creating a tactical

MOLE custom object types
There are several MOLE custom
objects you can define when setting
up your feature classes. Note that
the MOLE Tactical Biological/
Chemical Point and Tactical
Nuclear Point custom object types
do not have MOLE symbols
associated with them at this time.

1. MOLE Force Elements

2. MOLE Tactical Biological/
Chemical Point

3. MOLE Tactical Graphic Area
4. MOLE Tactical Graphic Line
5. MOLE Tactical Graphic
Boundary Line

6. MOLE Tactical Point

7. MOLE Tactical Nuclear Point

Tip

Custom feature classes in
MOLE

MOLE uses geodatabase class
extensions to create specific feature
class types for the categories of
tactical graphics in
MIL-STD-2525B. These class
extensions also tell MOLE which
renderers are valid for each
feature class, so you don’t have to

search long lists of items to find the

graphic you’re looking for. MOLE

manages that classification for you.
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graphic feature class

1. Follow steps 1-3 in the
previous task to create a new
geodatabase feature class.

2. Click the custom feature
dropdown arrow, then click
any of the MOLE custom
object types in the dropdown
list other than MOLE Force
Element.

3. Follow steps 5-7 from the
previous task.

Repeat these steps as
necessary to create the
feature classes for your
application. Note that the
class extensions installed
with MOLE will choose the
appropriate feature type—
point, line or polygon—for
you automatically according
to the tactical graphic custom
object type you select.

Mame: |a:d:

Alias: |

Tppe
" This feature class will store ESRI simple features (2.0, point,
line, polygan).
4 This feature class will store annotation features, netwark.
teatures, dimension features, or custom objects

Select the type of custom objects that pou will store in this
feature class.

MOLE T actical Graphic Area ﬂ

| undary Line
MOLE Tactical Graphic Line
MOLE T actical Graphic Point

Mest » | Cancel
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Creating MOLE
geodatabases
(ArcView users)

MOLE uses geodatabase
feature classes with custom
objects to perform many
functions involving editing and
symbol creation. The previous
tasks outline the steps involved
in creating such feature classes.
The ability to create feature
classes that store custom
objects is supported by
ArcEditor and ArcInfo, but not
ArcView. If you are using
MOLE with an ArcView license,
you will not be able to create
MOLE feature classes with
custom objects. However, in
ArcView you can use custom
feature classes by making
copies of and renaming existing
custom feature classes. On the
MOLE installation CD-ROM,
you will find a MOLE
geodatabase template that you
can use to create your own
geodatabases if you do not
have access to an ArcEditor or
Arclnfo license. The template
contains an empty feature class
for each of the MOLE custom
object types. You can also
delete or copy any of the
feature classes within the
MOLEtemplate database to suit
your needs. You may use this
database for any MOLE
application.

CREATING A MOLE GEODATABASE

Using the
MOLEtemplate.mdb
geodatabase

1. Copy MOLEtemplate.mdb
from the installation CD—
ROM to your local computer.

2. Navigate to the folder in
which you saved
MOLEtemplate.mdb in the
ArcCatalog Catalog tree.
Right-click
MOLEtemplate.mdb and click
Rename, then type the new
name.

3. Expand MOLEtemplate.mdb
in the Catalog tree, by
clicking the plus sign, to view
the feature classes it con-
tains.

To add more feature classes
to the geodatabase, copy
and paste the appropriate
feature classes in the
geodatabase.

4. Right-click the feature class
type you want to add and
click Copy.

5. Right-click the geodatabase
you want to add the feature
class to and click Paste.

6. Click OK in the Data Transfer
dialog box.

The feature class will be
added to the specified
geodatabase. You can copy/
paste and rename the
feature classes in the
template geodatabase as
your project requires.
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Required field names for MOLE feature classes

When MOLE draws feature classes, it looks for specific fields in
the attribute table of the feature class by which to render the
symbology and text labels of the features.

The symbology is defined by the value of the 15-character
identifier code in the Symbol_ID attribute field (see Chapter 1,
‘Introducing MOLE’, for more information on the Symbol ID).
Labels are displayed in specific locations around the symbols
according to the values in the attribute fields listed in the
following table. For example, if you have a force element feature
class with an attribute field named PARENT, MOLE will add the
values in that field as text labels at the bottom-right corner of the
symbols in the layer (see the section “The MOLE Attribute Editor’
in Chapter 4, ‘Adding MOLE symbols in ArcMap’, for more
information on MOLE force element and tactical graphic attribute
fields). Similarly, if the same attribute field is given an alias of
PARENT, but the field name is different, MOLE will still display
the values in the field at the same location around the symbols.

In short, MOLE honors both attribute field names and aliases
when it renders labels. The following table lists the attribute field
names/aliases required by MOLE to display the respective text
labels with the symbols for each feature class type. Note that
either the field name or the alias must conform to the naming
conventions in the table for the labels to be displayed. The
Symbol ID is different, however. The field containing Symbol ID
values must be named Symbol_ID. Even if the field alias is
Symbol_ID, the MOLE symbology will not be displayed if the
field name is not Symbol_ID.

When you create a custom object feature class, MOLE will
automatically create the necessary attribute fields with the correct
field names or aliases. The field names are only a concern if you
are planning to create custom MOLE applications or design a
MOLE database and do not want to use the default MOLE
custom object feature classes. Consult the following table to see
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Tactical Tactical Tactical Tactical
Force Graphic Graphic Graphic Graphic
Elements Points Lines Areas Boundaries
Name Name Name Name Name
Parent Info Location Info Namel
Comment Location DTG Location Location
Info DTG DTG
S trength DTG1 DTG1
EvalRating Type Ty pe
Location
Alt_Depth
S peed
DTG
HQ
Quantity
Type
E flective
S ignature
IFFSIF

The above table lists the attribute field naming conventions for MOLE
feature classes. These are the field names that MOLE looks for to render
the text descriptor labels around MOLE symbols.

the required attribute field names/aliases for MOLE feature
classes. Note that it is not necessary to create all of the fields in
the table for a particular feature class. However, if you want
particular labels displayed with the MOLE symbols, the attribute
fields containing the values for those labels must either be named
or aliased according to the above table.
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Adding MOLE symbols in ArcMap

IN THIS CHAPTER

The MOLE Attribute Editor

The MOLE Symbol Editor

Adding MOLE symbols in ArcMap
Tactical Graphic shortcuts

Symbology rendering in MOLE

When you store your MOLE features in a geodatabase with class
extensions, as discussed in Chapter 3, ‘Creating a MOLE geodatabase’,
you have access to the MOLE Attribute and Symbol Editors. These custom
editor dialog boxes greatly simplify the process of adding MIL-STD-2525B
symbology to your map, as well as editing existing symbology. MOLE also
provides additional shortcuts for adding tactical graphic symbols. These
shortcuts, the MOLE Attribute and Symbol Editors, the process of adding
and editing military symbols in ArcMap, and a description of the way
MOLE renders MIL-STD-2525B symbology will be discussed in this
chapter.
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The MOLE Attribute Editor

When you create a MOLE geodatabase in ArcCatalog and
populate it with custom object feature classes (see Chapter 3,
‘Creating a MOLE database’), the MOLE Attribute Editor and
Symbol Editor become available for editing in ArcMap. If your
MOLE features are stored in shapefiles or simple feature classes
in a geodatabase, only the standard ArcMap Attributes dialog box
is available, and you can only change MOLE symbols by
modifying their attributes manually.

The MOLE Attribute Editor provides access to the Symbol Editor
and allows you to add text labels around MOLE symbols. There
is also a preview window which displays the selected symbol.
Clicking the symbol in the preview window opens the Symbol
Editor. The preview window is updated as you change the symbol
with the Symbol Editor. The Attribute Editor is different for force
elements and tactical graphics, but each serves the same function.

the text boxes are also saved in the symbol’s attribute table. See
the table below for an explanation of these text fields.

A text modifier for units, equipment and installations that displays
traditional military Date/Time Group format:

Date/Time DDHHMMS S ZMONYY.

A text modifier in an equipment symbol that identifies the number
Quantity of items present.

A text modifier in a unit symbol that dis plays (+) for reinforced, (9
S trength for reduced, () reinforced and reduced.

A text modifier for units, equipment and installations; content is
Comment implementation s pecific.

A text modifier for units, equipment, and installations; content is
More Info implementation s pecific.

A text modifier for units that indicates number or title of higher
Parent echelon command (corps are designated by Roman numerals).

A text modifier for units and equipment that indicates unit
E flectiveness [effectiveness or installation capability.

IFF SIF A text modifier displaying IFF S IF Identification modes and codes.
. . A text modifier for hostile equipment; “!” indicates detectable
Force element Attribute Editor Signature |electronic signatures.
[attributes # A text modifier for units, equipment, and installations that consists
[ FriendyFarce Fe | p_re /T Shength of a one-etter reliability rating and a one-letter credibility rating:
+-129 I o lﬁ Reliability Ratings: A-completely reliable, B-usually reliable, C-
) fairly reliable, D-not usually reliable, E -unreliable, F—eliability
HlieptRliecalen. o cannot be judged. Credibility Ratings: 1-confirmed by other
— sources,2-probably true, 3-possibly true, 4-doubtfully true, 5-
Type: | Mare Info: Rating improbable, 6-truth cannot be judged.
Gt i | A text modifier for units; indicator is contained inside the frame;
Narne: A Parent: HQ contains the name of the special C> headquarters.
A text modifier for units, equipment, and installations that dis plays
e ina: e S peed welocity as set forth in MIL-S TD-6040.
peed: Rating: Effectiveness: - - - - - -
| Ho: | | =1 A text modifier for units, equipment, and installations that uniquely
_ identifies a particular symbol; track number. Identifies acquisition
i ’M iﬂ Name number when used with SIGINT symbology.
1 features Type A text modifier for equipment that indicates type of equipment.

The force element Attribute Editor contains several text boxes
positioned around a preview window displaying the selected
object. Entering values in the text boxes will cause text labels to
be displayed around the object in the data frame in approximately
the same location as in the Attribute Editor. The values entered in
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A text modifier for units, equipment, and installations that dis plays
a symbol’s location in degrees, minutes, and seconds (or in UTM

Location or other applicable display format).
A text modifier for units, equipment, and installations that dis plays
the altitude portion of GPS; flight level for aircraft; depth for
submerged objects; height in feet of equipment or structures on
Alt/Depth the ground.
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Tactical graphic Attribute Editor

atributes A
=I- Advancelines Fe
-3 1Name LJ | =

[romsien o |
|Datef’Tima LJ | —
]Locatinn ﬂ |

S | of]

1 features t J E

The tactical graphic Attribute Editor also contains text boxes and
a preview window displaying the selected tactical graphic object.
Values entered in these text boxes will populate the object’s
attribute table; value entered in the attribute table will also show
up in the Attribute Editor. Values entered in certain fields will be
displayed around the object in the ArcMap data frame as well.
Two different values can be placed in the fields with dropdown
lists. This is primarily for boundary line features that need to
display the name of the units on either side of the line. Fields that
are grayed out in the Attribute Editor are not available in the
selected object’s attribute table. If the fields are added to the
attribute table they will become active in the Attribute Editor;
values entered in these fields in the Attribute Editor will also be
added to the attribute table. They will not be displayed as labels
in the data frame, however.

Using the Type field

The role of the Type field is different from that of the other text
fields in the tactical graphic Attribute Editor. It is actually a
graphical modifier for specific symbols. In other words, values
entered here will not appear as labels around the selected symbol,
but will instead modify its appearance. This only applies to the
following symbols: tactical graphic areas/minefields/dynamic
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depiction (symbol ID G*M*OFD), and tactical graphic points/
minefields/static depiction (symbol ID G*M*OFS). The
following table contains the valid input values, which are not case
sensitive, for the possible mine types. If any other value is
entered or if the Type field is blank MOLE will display
unspecified mines by default.

Valid Values
OMP, OMP— ANTIPERSONNEL, AP
OMT, OMT—; ANTITANK, AT
OMD, OMD—; ANTITANK ANTIHANDLING,
ANTIHANDLING ANTITANK, AT AH, AH AT,
Antitank Mine + Anti-Handling Device |AHAT, ATH, HAT
OME, OME — ANTITANK DIRE CTIONAL,
DIRE CTIONAL ANTITANK, AT D, D AT, ATD,
Directional Antitank Mine DAT
Unspecified Mine OMU, OMU— UNSPECIFIED
OMW, OMW — WIDE AREA MINES, WIDE,
WIDE AREA, W, WA, WAM

Mine Type
Antipersonnel Mine
Antitank Mine

Wide Area Mine

The table below describes each of the text fields in the tactical
graphic Atribute Editor dialog box.

A text modifier that uniquely identifies a particular tactical
graphic; track number. Nuclear: delivery unit (missile,
aircraft, satellite, etc.)

A text modifier for tactical graphics; content is
Information |limplementation s pecific.

A text modifier that displays Date/Time Group (DTG)
Date/Time [format: DDHHMMS S ZMONYY.

A text modifier that displays a graphic’s location in
degrees, minutes, and seconds (orin UTM or other
Location |lapplicable display format).

Type A text modifier that indicates mine type.

A text modifier in a nuclear symbol that identifies the

Name

Quantity _ [[detonation in kilotons; yield (can be displayed in decimals).
A graphic modifier for nuclear, biological, and chemical
(NBC) events that identifies the direction of movement (see
Direction |[[paragraph 5.5.2.1 and figure 11).

49



The MOLE Symbol Editor

Force element Symbol Editor

The advantage of MOLE lies in the Symbol Editor, an interface
that makes it easy for users with limited knowledge of MIL-STD-
2525B, the military symbology specification, to add military
symbols to their maps in ArcMap. The Symbol Editor allows you
to choose the symbols that you want to populate your MOLE
layers with from lists of military units, equipment, and
installations. There are also dropdown lists containing values for
MOLE symbol modifiers, such as affiliation, echelon, and order
of battle. When you choose a symbol or a modifier the changes to
the feature are stored in the Symbol_ID field in its attribute table.
The Symbol Editor affords flexibility by also providing the
option to bypass the lists and manually edit the 15-character
symbol ID to change existing symbols.

Symbol ID

The Symbol ID field displays the 15-character Symbol ID of the
currently selected symbol. When a different symbol is chosen
from the symbol list or a new modifier value is assigned, the
Symbol ID field is updated. The relevant components of the
Symbol ID are also highlighted in green when you choose a
symbol or click any of the modifier dropdown lists. You can
manually modify the Symbol ID by checking the Allow Manual
Editing check box and typing the desired values in the Symbol ID
text boxes.

Battle dimension

MIL-STD-2525B divides force elements into groups based on
their mission area within the battlespace. This is called the battle
dimension. The battle dimensions defined by 2525B are air,
ground, sea surface, sea subsurface, space, and special operations
forces. Ground elements are further divided into units,
equipment, and installations. MOLE organizes force elements
into lists in the Symbol Editor according to the battle dimensions.
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Symbol ID
Fc rce Element Symbol Editor |
Message Sting / Symbol 1D
[T M~ SRR T-T-T-T & oMl Eding
12 3 45 6 7 8 91011 1213 14 15
~ Message Sting Elemen
[T i &g MILSTD 25258 |
__ GroundEquipment | =& Symbol
Ground Installation & Ground Track
Ground Urit B Unit
& Combat
----- & Air Defense
[3fAir Defensal
& Composite
& Gun Unit
Batte | @ | 00 = =L Symbol
‘ ) S MAD List
Dimension & Hawk IS
& MAD
& Patriot
----- & Missile
& Heavy
& Light
Sea Subsurface & Medium
Sea Surface  Missile
Space & Motorized [Avenger]
SpecislOperations _J| e 5 Short Ranae x|
Afiiation: | Pending 4| Type: [Unit 4|
Ststws Echelon/Mobity: |Unspecified -
& Present o I |
€ Anticipated/Planned Order of Battls: [Unspecified -
Modifiers

Clicking one of the battle dimension buttons and clicking
Complete List will display all of the elements for that battle
dimension in the symbol list frame.

Symbol list

The symbol list displays the elements within the selected battle
dimension category. The currently selected element will be
highlighted in the list. Clicking Complete List will display all
elements within the chosen battle dimension category, while
clicking Search allows you to search for specific elements by
keyword. You can also save elements that you use often to a list
of favorites by right-clicking the desired symbol and clicking Add
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to Favorites. The favorites list for each battle dimension can be
accessed by clicking the Favorites button.

Modifiers

Modifiers provide additional optional information about symbols.
Various modifiers, described below, are available at the bottom of
the Symbol Editor dialog box.

Affiliation: The Affiliation modifier refers to the threat presented
by the selected force element. The primary values in this
dropdown list are friendly, hostile, neutral, and unknown.

Type: The Type dropdown list contains values for the
headquarters, feint/dummy, task force, and installation indicators.

Echelon/Mobility: This dropdown list contains values for the
echelon and mobility indicators. The echelon indicator refers to
the command level of the selected unit symbol. The mobility
indicator depicts the mobility of an equipment symbol.

Country: The Country dropdown list contains values that refer to
the country that a symbol is associated with.

Order of Battle: The Order of Battle dropdown list contains
values that provide supplementary information about the role of a
symbol in battle.

Status: The Status modifier refers to whether an object is
presently located at its identified position (present) or will be in
the future (anticipated/planned).
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Tactical graphic Symbol Editor

Symbol ID

T.actical Graphic Symbol Editor =

Messags String / Symbol 1D

[ET I TR T T T o el g

12 3 465 6 7 8 3101112131415

- Message Sting Element

CAC / General Maneuver [[E € Command & Contiol and General Maneuver
& Deception
Axis of Advance for Feint
Direction of Attack for Feint
Forward Linies of Own Troops
joht Lines Symbol
ne of Contact :
Phase Lines List
Category _
S Asis of Advance
o Airborne
& Aviation |
Combat Servize Suppot | oy 3 Main Atlack =
Fire Suppart Symbol
Whakilty 7 Survivabilty Il 35 ) e ymbo
Other Last paint defines back of arowhead/width of asis] i
Tose Information
Affiation: [Frisnd ~|  Echelon/Mabiity: [Brigads -
S Country: -
& Present
 Anticipated/Planned
|
1
Modifiers

The MOLE tactical graphic Symbol Editor is similar to the
force element Symbol Editor. The major difference is that
instead of being grouped together based on the battle dimension
property, tactical graphics are divided into groups, called
categories, according to the type of military operation the graphic
is related to. The categories are tasks, command/control and
general maneuver, mobility/survivability, fire support, combat
service support, and other. There are other differences as well—
there are fewer modifiers to choose from, and there is a symbol
information message displayed for the selected symbol
describing it and its display characteristics.
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Adding MOLE
symbols in
ArcMap

The easiest way to add symbols
to MOLE feature classes in
ArcMap is to use the MOLE
Symbol Editor. Both force
element symbols and tactical
graphic symbols can be added
with the Symbol Editor. You can
also add or modify MOLE
symbols by adding records with a
valid Symbol ID value to the
layer’s attribute table. If your
MOLE symbols are stored in a
shapefile or other simple feature
class, you can only add symbols
in this way. This chapter will
only cover the Symbol Editor.

Add MOLE Data button

You must use the Add MOLE Data
button to open MOLE layers in
ArcMap. If you open a MOLE
layer with the standard ArcMap
Add Data button, the MOLE
symbols will not display.

See Editing in ArcMap for more
information about using the
ArcMap editor.
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Adding MOLE force
element symbols

1. Click the Add MOLE Data
button in the Military Overlay
Commands toolbar. In the
browse window, navigate to
and open the desired force
element layer.

2. Click the Editor dropdown
arrow in the Editor toolbar
and click Start Editing.

3. Choose the folder or data-
base containing the MOLE
layers you wish to edit and
click OK.

If there are other editable
feature classes displayed in
the ArcMap data frame, the
Start Editing dialog box will
open.

4. Click the Target dropdown
arrow in the Editor toolbar
and click the MOLE layer you
want to edit.

5. Click the Create New Feature
button in the Editor toolbar,
ensuring that Create New
Feature is slected in the Task
dropdown list.

6. Click in the data frame to

place a force element symbol.

The MOLE symbol for an
unknown force element is
displayed by default. »

i:ﬁa [ ==
Editor -

m—@

Start Editing

‘which folder ar database da you want ta edit data fram?

2]

‘ Source | Type
D:\DatatHood_Datah Shapefiles

D:WMOLEZ DSUCDemo.mdb  Personal Geodatabase

4 | 2l
These layers and tablez will be available for editing:
EnemyForce Features J

FriendiyFarce Featuies

=
Cancel

Editor = | M & = | Task: [create New Feature j Target: | EnemyFarce Features : Enemyf I:
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7.

10.

Click the Attributes button in
the Editor toolbar.

The MOLE Attribute Editor
will open.

Click the symbol in the center
of the Attribute Editor to open
the MOLE force element
Symbol Editor.

Click one of the battle
dimension buttons on the left
side of the Symbol Editor
dialog box. Ground Unit is an
example.

Click Complete List to
display all of the available
force elements for the
category you chose in step
9, then click a force element
from the list. Class VI is an
example.

You can also search for
specific force elements and
save favorites. Modify the
remaining parameters at the
bottom of the Symbol Editor
dialog box as you wish. See
the section ‘The MOLE
Symbol Editor’ earlier in this
chapter for more information
on the Symbol Editor.

| Target: IEnemyForce Features | Enennyf E ‘ e (:) ‘ :K ‘

e —

= EnemyForce Festure Datn/ T P
v —— W
ATiapi_ Locstion Cartenart
] PR— L
Typa Moot Inke:
T ? —
Hame: Fasert
I I
Speed Ratng Ettectiveress
{ wa [T ar
Sgrater  IFF/SIF:
[eanees

(8]

Force Element Symbol Editor

i~ Message Sting 4 Symbol 0

[T T IR [T T T o Marusidiing

1 2 3 4 5 B 7 8 310111213 1415

7

?

i Message Sting Element:

At & Class IX B
Giround E quipment ¥ Class IX
Ground [nstallation -3 Cotps
Ground Lnit -3 Theater
E-Er Class ¥
-3 Class ¥
¥ Coips
-9 Theater
& Class V1
o *5fClass V1
- Cops
# Theater
B Class VI
- 3% Class ¥
. Corps -
-3 Theater
E{& Ll ¥
Sea Subsurface E?__E‘éla“ Vil
Sea Surface - f Corps
[ R— - 3 Theater hd
Special perations K} | »
Affiliation: I Hostile j Type: Ilel j
Status Echelon/Mobility; | Division -
' Present Country -
r .
et Order of Battle: | Unspecified i
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When you modify existing
MOLE force element symbols,
you follow many of the same
steps as when you add new
symbols. You need to have an
understanding of one of the
defining characteristics of MOLE
force element layers—the fact
that they are actually group
layers composed of a simple
point feature and a complex
symbol built around it—when
you select symbols to edit. The
point feature component must be
activated in the ArcMap Table of
Contents (TOC) so that the
symbol may be selected and the
MOLE Attribute and Symbol
Editors accessed.

Symbol ID conflicts are also
possible when you change a
force element feature from one
symbol to another. For example,
if the existing symbol is an
equipment-type symbol with a
mobility value in the Symbol ID,
and you change it to an air-type
symbol, such as a bomber, that
cannot have a mobility value, a
conflict is presented. While
MOLE will handle these
situations gracefully (see the last
section of this chapter, ‘Symbol-
ogy rendering in MOLE’), you
should become familiar with the
way MOLE displays such
symbols so you are aware if there
is a Symbol ID conflict.
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Editing MOLE force
element symbols

1.

Open a MOLE force element
layer in ArcMap, following the
steps from the previous task,
and start editing.

Check the feature layer check
box of the MOLE force
element group layer you wish
to edit in the ArcMap TOC.

Click the Edit button in the
Editor toolbar.

Click the MOLE feature you
wish to edit in the data frame
to select it.

You must click the feature,
rather than the symbol, to
select it.

Click the Attributes button in
the Editor toolbar.

The MOLE Attribute Editor
will open.

Click the symbol in the center
of the Attribute Editor to open
the MOLE Force Element
Symbol Editor.

Follow steps 9 and 10 from
the previous task to select a
new force element symbol.

o -
o

- £F Layers
= EnemryForce
EnemyForce Features
*
EnemyForce Symbols

& * | Task:

Editar | 3

Sk

L]
F
-

Target: | EnemyvForce Features @ Enemmyf |E|

Ensryforie Festuoes
|

Ratng. Edtectivermsz
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Adding tactical graphics in
ArcMap is similar to adding
force elements, yet slightly more
complicated. Because tactical
graphic symbols take on such a
wide variety of complex forms,
when you draw the features there
are specific geometric properties
they must conform to for MOLE
to display the symbols properly.
MOLE also uses several different
renderers to display tactical
graphic symbols, based upon the
type of military feature they
represent. The last section in this
chapter, ‘Symbology rendering in
MOLE’, details the way tactical
graphics must be drawn to be
rendered by MOLE.

Creating arrow symbols
Many C2/General maneuver
tactical graphic line symbols are
arrows. To create the arrow shape,
the last vertex you add must be
placed behind and offset from the
vertex placed before it. The last
vertex defines the shape and size of
the arrowhead, and, with certain
symbols, the size of the symbol
itself.

Apbing MOLE symBoLs IN ArRcMar

Adding MOLE tactical
graphic symbols

1. Click the Add MOLE Tactical
Data button in the Military
Overlay Commands toolbar.
In the browse window,
navigate to and open the
desired tactical graphic layer.

2. Click the Editor dropdown
arrow in the Editor toolbar
and click Start Editing.

3. Choose the folder or data-
base containing the MOLE
layers you wish to edit and
click OK. If there are other
editable feature classes
displayed in the ArcMap data
frame the Start Editing dialog
box will open.

4. Click the Target dropdown
arrow in the Editor toolbar
and click the MOLE layer you
wish to edit.

5. Click the Create New Feature
button in the Editor toolbar,
ensuring that Create New
Feature is selected in the
Task dropdown list.

6. Click inside the data frame,
placing vertices to form the
type of feature (point, line, or
area) you wish to add. If you
are creating a line or area,
when you are finished placing
vertices press F2 to complete
the feature.

If you place a tactical graphic
line feature, as pictured, by »

:&i i /B8 gk

Editor -

m-@

21

Which folder or database do you want to edit data from?

[ Source [ Tvpe

DhData\Hood_Datab Shapefiles
D AAOLEZ. D8UCDemo. mdb Personal Geodatabase

4 | Bl
These layers and tables will be available for editing:
EnemyForce Features J

FriendlyForce Features

I
Cancel

Edror » | W || @ Taski [Create New Feature | | Target: [advanceLines Features I
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10.

default the symbol for
direction of main attack will
be drawn.

Click the Attributes button in
the Editor toolbar.

The MOLE tactical graphic
Attribute Editor will open.

Click the symbol in the center
of the Attribute Editor to open
the MOLE Tactical Graphic
Symbol Editor.

Click one of the category
buttons on the left side of the
Symbol Editor dialog box.
C&C/General Maneuver is an
example.

Click Complete List to display
all of the available tactical
graphics for the category you
chose in step 9, then click a
tactical graphic from the list.
Axis of Advance/Rotary Wing
is an example.

You can also search for
specific tactical graphics and
save favorites. Choose
values for the modifiers at
the bottom of the Symbol
Editor dialog box as you
wish. See the section ‘The
MOLE Symbol Editor’ earlier
in this chapter for more
information on the Symbol
Editor.

‘ Target: I.ﬂ.dvanceLines Features LI ‘ .><’ (:) ‘ ‘

@

izl
=) Advancelines Features
iyt [Name: =1
[irfomation =] [
[DaterTive =] |
[Location =] |
Typs
Quantiy
Direction:
4 | »
1 features
Tactical Graphic Symbaol Editor =
~ Message Sting 4 Spmbol 1D
[T I R T T T T atow e esing
12 3 45 6 7 8 9107112131415
i Message Sting Elemen
Q——C&E / General Maneuver -8 Forward Lines of Dwn Troops ;I
& Light Lines
- $ Line of Contact
¥ Phase Lines
- Offense
5 g Lineg
@— ~iZ-Axis of Advance
-8 Airborne
& Aviation
- & Main Altack
R o wing 10)
-2 Supporting Attack

i Direction of Attack
& Aviation
- & Main Altack

Combat Service “- 38 Sunnnitinn Atack [
| ComlschEanie sumumi | Symbol Information

Fire Support
Mability £ Survivability
Other Last point defines back of arowhead/width of asiz)

Rotary wing axis of advance.

Tasks
=

Affiliation: IF‘endmg hd Echelan/Mobility: | Unspecified -
Cauntry: -

Status
* Present
 Anticipated/Planned

UsiNng ARcGIS MiLitary OverLAy EbiTor



Like force element layers, MOLE
tactical graphic layers are group
layers that are composed of a
simple point, line, or polygon
feature class layer with a MOLE
symbology layer built around it.
The feature class layer must be
activated in the TOC so that its
features may be selected for
editing and the MOLE Attribute
and Symbol Editors accessed.
When you change a tactical
graphic feature from one symbol
to another you may need to
modify the shape of the feature
so that it conforms to the
geometry requirements of the
new symbol. If the geometry of
the feature does not satisfy the
requirements of the selected
symbol, MOLE will display the
message Unable to Render
Selected Feature in the Attribute
Editor. The symbol will then be
displayed as a simple magenta
feature in the data frame.

See the section ‘Symbology
rendering in MOLE’ later in this
chapter for more information.
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Editing MOLE tactical =1 @ Advancelines
graphic symbols Adwancelines Features

1. Open a MOLE tactical Advancelines Symbals
graphic layer in ArcMap,
following the steps from the
previous task, and start

editing. Edtar v b & ¥ | Task

2. Check the feature layer check
box of the MOLE tactical
graphic group layer you wish
to edit in the ArcMap Table of
Contents (TOC).

3. Click the Edit button in the
Editor toolbar.

4. Click the MOLE feature you
wish to edit in the data frame
to select it.

You must click the feature,
rather than the symbol, to
select it.

5. Click the Attributes button in
the Editor toolbar.

The MOLE Attribute Editor Target: |advancetines Features =X OE
will open.
5
6. Click the symbol in the center
of the Attribute Editor to open
the MOLE Tactical Graphic - 2
Symbol Editor. -2 [Name | |
7. Follow steps 9 and 10 from iDateMe j i
the previous task to select a =l
new tactical graphic symbol. —
1 I— | S
[ifeaties : t
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Tactical graphic
shortcuts

When adding tactical graphics it
is possible to bypass the Symbol
Editor and use the Add Tactical
Graphic tool from the Military
Tactical Graphics Toolbar to add
symbols. The advantage of using
the shortcut to add tactical
graphic symbols is that all of the
available symbols can be
accessed from a dropdown list in
the toolbar. Thus it requires less
steps to add a symbol in this way.
The disadvantage is that when
you add a symbol with the Add
Tactical Graphic tool it places a
generic four-point line or area in
the map, which you must reshape
by adding, deleting, and moving
vertices. So one method is not
necessarily better than the
other—you simply have more
options for adding tactical
graphic symbols.

Tactical graphic renderers
Only the symbols that are avail-
able with the currently enabled
tactical graphic renderers will be
listed in the Tactical Graphic
dropdown list.

See the section ‘Symbology
rendering in MOLE’ later in this
chapter for more information
about tactical graphic renderers.
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Adding tactical graphics
using the Military Tactical
Graphics toolbar

1. Following steps 1—4 from
‘Adding MOLE tactical
graphics’ earlier in this
chapter, open a tactical
graphic layer and start
editing.

2. In the ArcMap TOC check the
feature layer check box of the
MOLE tactical graphic group
layer you wish to edit.

3. Click View from the ArcMap
Main menu, click Toolbars,
then click Military Tactical
Graphics to open that toolbar.

4. Click the Tactical Graphic
dropdown arrow in the
Military Tactical Graphics
toolbar and click the symbol
you want to add.

You can also set the values
for the Affiliation and Echelon
modifiers from the appropri-
ate dropdown list.

5. Click the Add Tactical Graphic

button in the Military Tactical
Graphics toolbar.

6. Click inside the data frame at
the location where you want
to place the symbol.

In the case of linear tactical

graphics, a four-point line with

the chosen symbology will be
placed in the data frame. »

= Advancelines
Advancelines Features

Advancelines Symbols

Yiew

t\ Data Yiew

E\ Layout Yisw
Zoom Data
Zoom Layout
Bookmarks

>
3
»
3

Main Menu
Standard

Tools

Draw

Military Analyst
Editar

Advanced Editing

slsfs]s]s]s

Topology

Military Force Elements

<

Military Owverlay Commands
Military Ovetlay Taals
| riicary Tactical Graphics

Affiliation: | Friendiy ﬂ Echelan: |Erigade

_e

ﬂ Tactical Graphic: |2.>< 21.22 - Fonward Lines of Cwn Troopj +

2%.31.11.5 - Low wire fence. -
2%.3.1.11.5 - High wire fence.
22.31.11.7.1 - Single concertina fence,

7.2 - Double concerting fence.

11,73 - Trple concertina fence.

.2 - Abatis. —
311 - Antitank ditch, under const
1.2 - Completed antitank ditch. ¥
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arrow in the Editor toolbar

Sl Lgliorg i Lo il fon s and click Modify Feature.
information about using the
ArcMap Editor. 8. Click the Edit button in the

Editor toolbar.

9. Place the cursor over the
highlighted vertices, then
click and hold to move them.
You can also insert and
delete vertices as desired.
Press F2 when finished
editing.
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Symbology rendering in MOLE

MOLE contructs its symbology according to the 15-character
Symbol ID code. See Chapter 1, ‘Introducing MOLE’, for more
information on the Symbol ID. The moleCore.mdb database
contains many tables that relate specific characters and
combinations of characters in the Symbol ID to Computer
Graphics Metafile (CGM) components—graphic pieces that,
when merged, constitute the complete MOLE symbols. MOLE
also uses ArcGIS style sheets to build some of the more complex
tactical graphic symbols.

Force element rendering

MOLE force elements are composed of four graphic components:
frame, icon, echelon, and mobility. The frame defines the shape
of the symbol, the icon is the symbol inside the frame that
denotes what the feature is, and the echelon and mobility
indicators are additional graphics outside of the frame. The shape
and color of the frame change according to the symbol’s
affiliation. In the case of friendly-affiliated symbols, and, to a
lesser extent, hostile-affiliated symbols and symbols where the
affilliation is unknown or pending, the shape will also be
determined by the battle dimension of the symbol being
represented. See MIL-STD-2525B for more details on force
element symbol specifications.

As mentioned above, MOLE renders force elements according to
their Symbol ID. Character 3, the battle dimension, is the
component of the Symbol ID that controls the shape of the
symbol; characters 5-10, the function ID, define the icon and the
type of military feature the symbol represents; characters 11 and
12 are the placeholders for the type, echelon, and mobility
indicators. If MOLE encounters an invalid or unrecognized
Symbol ID value, it will handle it in one of two ways. If a symbol
has a valid function ID, but has conflicts between the battle
dimension and type/echelon/mobility indicators, MOLE will
display the symbol with the default pending (unknown) frame and
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the proper icon. If the function ID is invalid but the battle
dimension and other indicators are valid, MOLE will display the
symbol with the appropriate frame with a question mark icon
inside. See the illustrations below for an example.

= (&

The first figure represents a proper space station symbol with a correct
Symbol ID.

The second figure represents a space station symbol with a correct
function ID that has been given the value for Installation in the Type
indicator field. Because a Space symbol cannot be an installation, MOLE
draws the symbol with a Pending frame. The icon inside the symbol is
drawn properly, however, because the symbol’s function ID is correct.

The third figure represents a space station symbol with an invalid function
ID. The battle dimension (Space) corresponds to the type/echelon/mobility,
so MOLE draws the appropriate frame for a Space symbol but fills it with a
question mark because it doesn’t recognize the function ID value.

Tactical graphic line rendering

Because there is such a large number of possible tactical graphic
line symbols in MIL-STD-2525B, with so many varied rules for
constructing them, MOLE has several renderers to handle the
different cases. The renderers and the symbols they support are
listed in the table on the following page. The renderers are also
listed in the tactical graphic symbols’ Layer Properties dialog
box, where you can activate and disable the renderers as you
wish. See Chapter 5, ‘Controlling the MOLE display’, for more
information on the Layer Properties dialog box. When you add a
MOLE line symbol in ArcMap, the appropriate renderer must be
enabled and the feature must be drawn with the required
properties for the symbol to be displayed properly. For example,
if you want to display a turn-effect obstacle, the feature that you
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want to be represented as such must be a two-point line, and the
Linear Obstacles renderer needs to be enabled. If the feature does
not conform to these requirements, it will be displayed in
magenta as a simple line feature without MOLE symbology.

Arrow symbols can be either straight (three point) or curved
(multipoint), depending on the type of arrow. Airborne, aviation,
and rotary wing axis of advance arrows cannot be curved; all
others can be straight or curved. When creating arrow symbols,
the location and positioning of the vertices, except for the last
one placed, determines the shape and length of the arrow body.
The position of the last vertex defines the shape and size of the
arrowhead. See the examples below. The red point represents the
last vertex placed; as illustrated, the last vertex must be placed
behind the previous vertex for MOLE to render the arrowhead.

e
LN N

Tactical graphic obstacle features (points, lines, and areas) can
also be displayed in green, as specified by MIL-STD-2525B. This
is controlled by an additional renderer, which can be activated
from the Layer Properties dialog box.

Tactical graphic area and point rendering

Area and point tactical graphic rendering is straightforward
compared to lines. The only instance deserving special attention
is when you display minefield symbols. See the section “Tactical
graphic Attribute Editor’ earlier in this chapter for information on
this. As with lines, if MOLE encounters area and point symbols
with an invalid Symbol ID, or a Symbol ID for which MOLE has
no renderer, then those symbols will be displayed in magenta as
simple area or point features without MOLE symbology.

Apbing MOLE symBoLs IN ArRcMar

Tactical Graphic Line Renderers

Renderer

Symbol

Rendering
Properties

Arrows (3-point)

Axis of Advance for Feint

Direction of Attack for Feint

Axis of Advance: Airborne

Axis of Advance: Aviation

Axis of Advance: Main Attack

Axis of Advance: Rotary Wing

Axis of Advance: S upporting Attack
Direction of Attack: Aviation

Direction of Attack: Main Atack
Direction of Attack: S upporting Attack

1

Linear Graphics

Bridge or Gap
Lane

Light Lines
Phase Lines

Multipoint Arrows

Axis of Advance for Feint

Direction of Attack for Feint

Axis of Advance: Main Attack

Axis of Advance: S upporting Attack
Direction of Attack: Aviation

Direction of Attack: Main Atack
Direction of Attack: S upporting Attack

FLOT

Forward Lines of Own Troops
Line of Contact

Linear Obstacles

Abatis

Antitank Ditch: Complete

Antitank Ditch: Under Construction
Antitank Ditch, Reinforced with Mines
Antitank W all

Obstacles: Belt

Obstacles: Line

Mine Cluster

Obstacle Effect: Block

Obstacle E ffect: Disrupt

Obstacle Effect: Fix

Obstacle Effect: Turn

E xplosives, State of Readiness 1 (S afe)
E xplosives, State of Readiness 1 (Armed-But Passable)
Planned

Roadblock Complete (E xecuted)
Concertina Fence: Double S trand
Concertina Fence: Single Strand
Concertina Fence: Triple S trand
Concertina Fence: Double Apron Fence
Concertina Fence: Double Fence
Concertina Fence: High Wire Fence
Concertina Fence: Low Wire Fence
Concertina Fence: Single Fence

Concertina Fence: Unspecified

ARABDMARADRARARNOOOOOUVNUVIOOOUVADRDRDEARADNWWINNN==N=IBDOUINNN—= = = < <N

EN

Rendering Properties: 1 = Last point defines back of arrowhead/width of

axis; 2 = Last point defines back of arrowhead; 3 = Multipoint polyline;
4 = Simple polyline; 5 = 2-point line; 6 = 3-point polyline
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Controlling the MOLE display

IN THIS CHAPTER

* The force element Layer
Properties dialog box

* The tactical graphics Layer
Properties dialog box

e MOLE toolbars

* Modifying force element symbols
with the MOLE toolbars

* Leadering individual force element
symbols

When you create a map, next to data accuracy and integrity the most
important aspect of the map is its appearance. The data within your map
will not be as effective if it is not conveyed in a manner that is easily
understood or interpreted. This is especially true with maps portraying
military symbology, because there are so many different types of symbols
that can be displayed on various map backgrounds. For this reason MOLE
provides many options for tailoring the appearance of MIL-STD-2525B
symbology, from the Layer Properties dialog boxes of individual layers and
from the MOLE toolbars. The various methods available in MOLE to
modify the display properties of military symbols will be discussed in this
chapter.
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The force element Layer Properties dialog box

MOLE provides many different ways to modify the appearance
of force element layers. Within the force element Layer
Properties dialog box are numerous options for controlling the
display characteristics of individual force element layers,
including size, color, fill properties, labels, leadering, stacking,
and scale-dependent display. Many of these properties can also
be accessed from the MOLE toolbars. However, changes made
from tools in the toolbars are applied to all MOLE force element
layers currently displayed in the data frame. If you only want to
modify the properties of a particular MOLE layer you must do it
through the Layer Properties dialog box.

Cache tab
21
Benersl Cashe | Symbols | Lbels | Leadering | Stacking | Scsiing |
Graphic Update Graphic Selectian
Graphic .
cac E e ¥ Enable Periodic Update satection Ceior: [ G raph_lc
o selection

Update Interval in Seconds: [10 W Use Specific Symbol ~— 5]

update

ok | cancel | aeew |

The Cache tab contains options for specifying the cached graphic
update properties and the symbol selection settings.

Graphic cache update

When MOLE renders symbols in ArcMap it stores the graphics in
a cache so that it doesn’t have to re-render the graphics every
time the display is refreshed, as with panning and zooming. This
includes MOLE symbols, leader lines, callout lines—any
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graphics that MOLE creates. You can specify a time interval by
which the MOLE graphic cache will be periodically updated. The
results are the same as clicking the Refresh Graphics button in
the Military Overlay Commands toolbar.

Graphic selection

You can define the color of the outline for selected force element
symbols by clicking the Selection Color, or you can modify the
selection style by checking the Use Specific Symbol check box
and clicking the Edit Symbol button to access the Edit Graphic
Selection Symbol dialog box.

2
General | Cache Symboks | Labels | Leadering| Stacking | Sealing|
Symbol £
Yy 7 ———Frendy Frame Height [T523753883 @ Map " Screen v
size o E @ Force
st | o l (& element
Symbol Styles: [ 25258 Defavlt =] S @ preview
— e P
Sty|es ftem: | FlE ||z 222 2 ? window
New Styls
Special Cambinations
Callout Graphics & Draw Frame Boundary and Fil F
Callout [ Draw Caliou Lines on Leadered and Stacked Graphics  Draw Frame Boundary Oriy rame
|ineS o Frame Boundary or Fill dISp|ay
Faree Concerialions " Whits lines for dark maps ;
I Draw Convess Hulls for Leaders oy Fil Symbol options
[ Draw Convest Hulls for Stacks =
Bulter [map urits}
oK Cancel Hpely

Force concentrations

The Symbols tab in the force element Layer Properties dialog
box allows you to modify the display size and style of force
element symbols. You can also control the display of callout lines
and force concentration outlines for leadered or stacked graphics
from the Symbols tab.
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Symbol size

You can specify the symbol size (frame height) in one of two
ways. With the Map button selected, the symbol height will be set
to the value entered in the Frame Height text box, in map units.
The symbols will be displayed at a constant height relative to the
ground. In other words, if the map units are meters, and a value
of 50 is entered in the Frame Height text box, the symbols will be
50 meters high in the map. With the Screen button selected, the
symbol height will be set to a percentage of the screen (data
frame) height, based on the value entered in the Frame Height
text box. The symbols will be displayed at a constant height
relative to the screen size. If a value of 0.1 is entered in the
Frame Height text box, the symbols will always be displayed as
10 percent of the screen height, regardless of how far you zoom
in or out.

Symbol styles

You can create new display styles for the selected force element
layer in the Style section of the Layer Properties tab. The display
style specified in MIL-STD-2525B is used as the default. You can
change the frame fill, icon fill, line properties, text properties for
labels, and callout line properties. The new style will be saved
with the map document. You can also persist the style by saving
the force element layer as a Layer (.lyr) file.

Callout lines

When force element symbols are leadered or stacked together,
they are displaced from their original position. Callout lines
connect the symbols to their original position on the ground. The
callout line display properties can be modified in the Style
section of the Symbols tab.

Force concentrations

Force concentrations, or convex hulls, are outlines that delineate
the ground location of groups of leadered or stacked force
element symbols. You can change the display properties of the
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outlines and set a buffer distance, in map units, to denote
perimeters or areas of interest for the force element groups.
Convex hulls are displayed as red lines by default.

Frame display options

The Special Combinations section of the Symbols tab allows you
to specify the manner in which force element symbol frames will
be displayed. The options are to draw the frame boundary and
frame fill, the frame boundary only (no frame fill), no frame
boundary or fill (only the icon will be displayed), or white frame
boundary lines for dark backgrounds.

Force element preview window

The force element preview window allows you to view changes
to the symbology before they are applied.

Labels tab

2l

General | Cache | Symbok Labels | Loadering | Stacking | Scaling|

Attibute Label Visibilty Examples

TS catnt  at g Commant
—
pgi g
Hams Purant Nama rant
Spead Eval Spant Eunl
g Count

T%{:'E Gommart papts B @Ic.;..m ¢
Qe orent b Farant
puad val ] Eval

i3 Earer ‘ Apply ‘

From the Labels tab you can select the text modifiers that you
want to be displayed around the force element symbols. The text
modifier values can be entered in the force element Attribute
Editor or in the appropriate fields in the layer attribute table. See
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the section “The MOLE Attribute Editor’ in Chapter 4 for more
information on text modifiers.

Leadering tab

2%
General | Cache | Symbols | Labels Leadeiing | Stacking| Sealing |
¥ Enable Leadsring
Leadering ules Fiule Frapeties
. Malching Affiation Rule i
Leadering Watching Higher Fermaton Fule Lopte: | o Leadering
rules T Prosinity ule M a rule
properties
Graphics are leadered when they are close enoughta
one other,
Avalable Leadsr Styles
[Docleg Loader Civle
Leader Dogleg Leader Style With Dot I
————tBrackst Leade: Sile
SterS Line Symbol |
Basic tworsegment dogleg Ieade slyle Ji
0K Cancal ‘ Apply |

Leadering is a way to organize and group the force element
symbols being displayed based on rules that you specify from the
Layer Properties dialog box. It is useful if you have many
overlapping symbols and want to clean up the display, or if you
want to group related units together or define perimeters or areas
of interest for formations. Symbols that are grouped together on
leader lines are ordered according to their echelon value. In cases
where echelon values are not specified or are equivalent, symbols
are grouped on leaders according to their OBJECTID value.

Leadering rules

Symbols can be leadered together based on three different rules.
The Matching Affiliation Rule groups together force element
symbols that have the same affiliation value. In other words, all
units with an affiliation value of Faker are grouped on a leader, or
all units with a Hostile affiliation.
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The Matching Higher Formation Rule groups together units that
have the same higher formation, or parent, attribute value.

The Proximity Rule groups together symbols that are within a
certain distance of each other. The distance is set in the Rule
Properties section of the Leadering tab. Symbols must satisfy all
selected rules to be placed on a leader.

Leadering rule properties

The Rule Properties section of the Leadering tab is where you
specify, for the Proximity Rule, the maximum distance that force
elements can be from each other to be leadered together. The
distances are evaluated from the center of the force element
symbols. You can either set a Tolerance value or a Multiple
value. The Tolerance value sets an absolute distance in map units.
The value in the Multiple field is multiplied by the Frame Height
value in the Symbols tab to determine the leadering distance. If
values are entered in both the Tolerance and Multiple fields, the
Multiple value takes precedence.

Leader styles

MOLE provides three options for displaying leader lines. You
can choose a dogleg leader, a dogleg leader with a dot at the
leader origin, or a bracket leader. There is a preview window
allowing you to see the leader appearance before you apply
changes. You can also change the color and style of the line.

= 1
=\

An illustration of the effect of
leadering force elements using the
proximity rule.
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Stacking tab

21X
General | Cache | Symbok | Labels | Leadering  $tacking | Scaling|
[¥ Enable Stacking
Stacking Rules FRule Properties
i - Properties | Yalues .
Stacking Message S f Stacking
rules rule
roperties

Graphics are stacked when thep have matching p p
message strings [Symbal 1Ds]

oK Eae ‘ Apply ‘

Stacking is another means of grouping force element symbols
together based on common attributes. As the name implies,
symbols conforming to the stacking rules specified in the Layer
Properties dialog box are placed on top of each other.

Stacking rules
The screenshots above provide an example of the results of applying

As with leadering, symbols can be stacked according to three stacking rules to a force element layer. The upper figure shows the

different rules. The Message String Rule stacks symbols together appearance of a force element layer before stacking is enabled, while

that have the same Symbol ID. The other two rules, the Higher the lower figure shows how the same layer appears with the Higher
. . . Formation and Proximity stacking rules applied.

Formation and Proximity Rules, apply to leadering as well as

stacking, and are described in the Leadering tab section on this

and the previous page. The stacking rule properties are the same

as the leadering rule properties and are also described earlier on

this page. All stacking rules selected must be satisfied for a

symbol to be added to a stack. If both stacking and leadering are

enabled with the same rule selected, the symbols will be stacked

before they are leadered. See the illustrations on the following

page, which show how symbols are stacked when the Higher

Formation Rule and Proximity Rule are applied.
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Scaling tab

Layer Prapertien 21x]
Ganeesl | Cache | Symbols | Labeke | Laaderrg | Stacking  Scaieg |
e e e T Y T e Filter Name
Scale ¥ Ftrong Eratind
Filters = | [ Minimum
. v Pt N [EchmbonFiee
Associated vermmsosn f———————| Scale
with this s [Urroscied = Minimum Value
Layer wmnsesei  ——aximum Scale
Masirtum Wik |Fegon M)
Tentin T S T e Maximum Value
Fiters onthe 130 olthe 18 age s ok Symbol Size
oK Cancel Acply

MOLE allows you to set scale-dependent display rules (filters)
for force element layers based on the echelon property—the
twelfth character of the 15-character Symbol ID—of the symbols
within the layer. As you zoom in and out in the ArcMap data
frame, the symbols will be displayed or hidden, based on the
filters you create in the Scaling tab of the Layer Properties dialog
box. Each time you click the New Filter button a new echelon
scaling rule is created. When the rule is applied the force element
symbols will be displayed according to the rule properties, which
are specified from the Scaling tab of the Layer Properties dialog
box. You can create as many scaling filters as you like. Only the
filters that are checked in the Scale Filters Associated with this
Layer list box will be applied to the layer. To view or change the
properties of any of the echelon filters, click a filter name in the
Scale Filters Associated with this Layer list.

Scale Filters Associated with this Layer

This list box contains the names of the filter rules that have been
created for the selected force element layer. To enable a filter,
check its check box here.
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Filter Name

To change the name of a filter rule, select the filter in the Scale
Filters Associated with this Layer list, then highlight the name in
the Filter Name text box and type a new name for it.

Minimum Scale

The value entered in the Minimum Scale text box represents the
smallest scale—or the furthest you can be zoomed out—at which
the symbols in the specified echelon range will be displayed,
according to the selected filter rule.

Minimum Value

The value selected from the Minimum Value dropdown list
represents the lowest-level echelon that will be displayed by the
selected filter rule.

Maximum Scale

The value entered in the Maximum Scale text box represents the
largest scale—or the closest you can be zoomed in—at which the
symbols in the specified echelon range will be displayed,
according to the selected filter rule.

Maximum Value

The value selected from the Maximum Value dropdown list
represents the highest-level echelon that will be displayed by the
selected filter rule.

Symbol Size

The value in the Symbol Size text box represents the size at
which symbols satisfying the filter’s echelon criteria will be
displayed. You can set a new value for the filter, with the option
of selecting map or screen units for the size. See the description
of the Symbols tab earlier in this chapter for more information
about the difference between map and screen units.
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The following figures illustrate what happens when echelon scale o e —
. . . . vl et Name: |E chelon Ban
filters are applied to a force element layer. The layer in question e e P ——
has had three scaling rules applied to it. The parameters for each Ml [Fonssauaton F] =] "
filter rule and a screenshot of the layer showing the effects of the Masimum Scae: 150000 : v >
. . Maximum Yalue: |Regiment/Goup [G)  ~ L
filter are shown here. The figure below shows the appearance of ’ Dr .
. . . elete Filter mbol Size: €D . . - e
the layer with echelon scaling disabled. Doverty| st P sl 38 . @
k /.-""' ' v{—/\V L
I.'-‘ <:/‘
1
@ .\@ e The second scale filter specifies that symbols with an echelon value
® @ // between Battalion/Squadron and Regiment/Group will be displayed with a
@) = symbol height of seven percent of the data frame height when zoomed in
/_/-é' at scales between 1:150,000 and 1:250,000.
N\ @ 2 S A :
\ Tieed ©
N 7, & e Scale Filters Associated with this Layer——————————————————
b /' @ 0 V] Echelon Band 2 Fier Name: [Echelon Band 3
L] v lon Band 3
F s EEhE‘DnEamﬂ Minimum Scale: [1000000 ’
- .._ll\ Minimum Yalue: [Brigade (H) - ) .
‘\\ Masimum Scale: [250000 : ! E » . _,’L-""..
Maimurm Yalues [Division (1] ~ ‘§-§._,-« £
el filer | Symbel Sz [017 (‘:g";ien AV fé s *
DN v
Scale Filters 4ssociated with this Lager————————————————————— —— I
o Echelon Band 2 Filter Mame: |E:he\nnEar\d1 -.
Minnss [ & &
Minimum Value: [Unspecified (-] - % . f ",-" ..\:I__--_--
Marimum Scale: 100000 5, . ) . 3
Masium Velus: [Company/B atem/ Trosp =] L The third scale filter specifies that symbols with an echelon value between
- O Brigade and Division will be displayed with a symbol height of eleven
clete Fiter | Symbol Size: [0.04 L . - _ X
[ o 8950 & : percent of the data frame height when zoomed in at scales between
@ ® - - 1:250,000 and 1:1,000,000.
b %

The first scale filter specifies that symbols with an echelon value up to
Company/Battery/Troop, including those with an unspecified echelon
value, will be displayed with a symbol height of four percent of the data
frame height when zoomed in at scales between 1:100,000 and
1:150,000.
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Modifying force element
symbols from the Layer
Properties dialog box

Tip

Opening the MOLE Layer
Properties dialog box

You can also open the Layer
Properties dialog box by double-
clicking the layer.

Tip

Map units

When specifying the symbol size in
map units, be sure to note the units

of the coordinate system being
used for the selected MOLE layer:

Tip

Entering decimal values
When entering decimal values less
than one in the Friendly Frame
Height text box, you must type
“0”, then a decimal, then the
number, rather than just typing a
decimal and then the number:

See Also

See Chapter 4, ‘Adding MOLE
symbols in ArcMap’, for instruc-
tions on opening MOLE force
element layers.

Changing the symbol size

1.

Right-click the Symbols layer
of a MOLE force element
group layer in the ArcMap
TOC.

Click Properties from the
popup menu.

The Layer Properties dialog
box will open.

Click the Symbols tab in the
Layer Properties dialog box.

Click the Map button in the
Size section.

Type a value in the Friendly
Frame Height text box and
click OK.

Note how the symbol size
changes in the data frame as
you zoom in and out. Open
the Layer Properties dialog
box again, following

steps 1-2 above.

Click the Screen button in the
Size section.

Type a value in the Friendly
Frame Height text box, then
click OK.

Zoom in and out of the data
frame and note that the
symbols maintain a constant
size relative to the data
frame.

See the section ‘The force
element Layer Properties
dialog box’ for details on the
Map and Screen options
when setting the symbol size.

= EnervyForces
= [0 EnemyForces Features
®

EnemyForces Symbols
Copy
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Wisible Scale Range

4

Save As Laver File,

Properties. ..

S|

ETES|

St [ 75058 Dot =
S = |
[ How Sike
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7 Diéaw Callout L Leadesed s
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Changing symbol frame
properties

By default, MOLE displays force
element symbols according to the
specifications of MIL-STD-
2525B. MOLE does allow you to
modify the fill color and style of
force element symbols, however.
You can define new style
parameters for individual layers
from the Symbols tab in the
Layer Properties dialog box. It is
important to note that the styles
you create for a layer will be
saved with the map document
that the layer is within, rather
than with the layer itself.

ConTROLLING THE MOLE pispLAY

—_

Right-click the Symbols layer
of a MOLE force element
group layer in the ArcMap
TOC.

Click Properties from the
popup menu.

The Layer Properties dialog
box will open.

3. Click the Symbols tab.
4. Alternately click each button

in the Special Combinations
section and note the changes
made by each option in the
preview window.

Click Apply to see the
changes in the data frame.

Click New Style in the Style
section of the Symbols page.

Highlight New Style in the
Style text box and type a new
name for the style.

Click the ltem dropdown
arrow.

Click an item to change for
the relevant symbol affiliation
from the dropdown list.
Friendly Present Frame Fill is
an example. This will set the
overall symbol fill color for the
selected layer. »
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Style items

Each item in the Items dropdown
list affects symbols in the selected
layer with a specific affiliation. In
other words, changes made to an
item with a Friendly prefix will be
applied to all symbols in the layer
that have a friendly, joker, or faker
affiliation value. Items with a
Hostile prefix will affect hostile
and suspect-affiliated symbols.
Items with an Unknown prefix will
affect symbols whose affiliation is
unknown, pending, or unspecified.
Items with a Neutral prefix will
affect symbols with a neutral
affiliation value.

To learn more about changing
symbology styles, see Using
ArcMap for information on the
ArcMap Symbol Property Editor.
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10.

11.

12.

Click the Color dropdown
arrow and click a color from
the palette. In this case
orange will be selected.

You can change the fill type,
fill color, outline style, and
outline color in the Friendly
Present Frame Fill dialog
box.

Click OK in the Friendly
Present Frame Fill dialog
box.

The appropriate symbol in
the Layer Properties preview
window will reflect the
changes. Click Apply to view
the changes in the data
frame.

The symbology schemes you
create will be saved with the
map document and listed in
the Styles dropdown list in
the Symbols tab of the Layer
Properties dialog box.
Selecting 2525B Default from
the Styles dropdown list will
restore the symbols to the
original style.
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Setting leadering
properties

Leadering allows you to group
force element symbols together
on leader lines based on
leadering rules that you set from
the Layer Properties dialog box.
When you enable leadering from
the Layer Properties dialog box
the rules that you specify will
only be applied to the currently
selected layer. Leadering is
useful if the display is cluttered,
or if you want to organize the
layer so that, for example,
symbols with a common major
subordinate command (higher
formation or parent) will be
grouped together.

Selecting leadered
symbols

Force elements are composed of
two parts: a point feature and a
MOLE symbol built around it.
When force element symbols are
leadered or stacked, if you select a
MOLE feature point with the Select
Features tool, the corresponding
symbol will also be highlighted. In
addition, if you select a leadered
or stacked force element symbol
with the MOLE Select Graphics
tool, its feature will also be
highlighted.

See the section ‘Leadering tab’
earlier in this chapter for more
information on leadering.

ConTROLLING THE MOLE pispLAY

. Check the Features layer

check box of a MOLE force
element group layer in the
ArcMap TOC.

. Right-click the Symbols layer

of the same force element
group layer.

. Click Properties from the

popup menu to open the
Layer Properties dialog box.

. Click the Leadering tab in the

Layer Properties dialog box.

. Check the Enable Leadering

check box.

. Click the Leadering Rules to

highlight and see a descrip-
tion of each below the
Leadering Rules list.

. Check the Proximity Rule

check box.

The Rule Properties will be
enabled.

. Left-click and drag over the

Multiple value in the Rule
Properties text box to
highlight it. Type a new value
and press Enter.

. Click each of the Available

Leader Styles and view them
in the preview window.
Choose one of them and click
Apply.

See the illustrations to the
right that show how leadering
changes the display of force
element symbols. »

= £F Layers
= FriendlyForces
FriendlyForces Features
@

FriendlyFarces Symbols—e

Copy
¥ Remove
M Group
@ Zoom To Layer
Visible Scale Range »

Save As Layer File...

ProDerties...__e

Garwesl | Cacth | Symbes | Labets Leaderig| Stacking | Sesieg |
e——vcml.m
Lnackeeng Hpdes Fiude Propesies
Matching Alfibation Fule

Matching Higher Famation Bule T
[Fiocoaraly: Fuie b
[ ¥ Multple:

ETES|

oE

%6 B @

OEEBER .\

73



Callout lines

When force element symbols are
leadered or stacked, they move
from their original position.
Callout lines link force element
symbols to their original position,
allowing you to see their actual
location on the ground.

Callout line style

You can change the callout line
style by following the steps in
‘Changing symbol frame proper-
ties’, earlier in this chapter; select
Callout Lines from the Items
dropdown list.
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10. Click the Symbols tab in the
Layer Properties dialog box.

11. Check the Draw Callout
Lines on Leadered and
Stacked Graphics check box
and click Apply.

Dashed lines will be dis-
played connecting the
symbols to their point
features.

12. Check the Draw Convex
Hulls for Leaders check box,
then click Apply.

The groups of point features,
or ground locations, of
symbols that are leadered
together will be encircled by
a red line.

13. Click the Specify Fill Symbol
button and choose a new
color or style for the outline.

This step is optional. The
default style is a two-point
red line.

14. Type a value by which to
buffer the convex hull
outlines in the Buffer text
box. The value will be in map
units. This step is optional.
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Stacking rules

You can select more than one
stacking rule, and you can stack
and leader force element symbols
simultaneously.

ConTROLLING THE MOLE pispLAY

Setting stacking
properties

1.

Check the Features layer
check box of a MOLE force
element group layer in the
ArcMap TOC.

Right-click the Symbols layer
of the same force element
group layer.

Click Properties from the
popup menu to open the
Layer Properties dialog box.

Click the Stacking tab in the
Layer Properties dialog box.

Check the Enable Stacking
check box.

Click each of the Stacking
Rules and read the descrip-
tions below the Stacking
Rules list.

Check the check box of one
or more of the Stacking
Rules.

In this example the Higher
Formation Rule will be
selected.

Click Apply.

All symbols with a common
value for their Parent attribute
will be stacked on top of each
other. The point features that
the symbols are associated
with remain in their original
location. See the illustrations
to the right that show how
stacking changes the display
of force element symbols. »
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9. Click the Symbols tab in the

Layer Properties dialog box.
You can also apply a buffer to the

convex hull (force concentration) 10. Check the Draw Callout
outline. See the previous task, Lines on Leadered and
‘Setting leadering properties’, for Stacked Graphics check box
more information. and click Apply.

Dashed lines will be dis-
played connecting the
symbols to their point
features.

11. Check the Draw Convex
Hulls for Stacks check box
and click Apply.

The points whose symbol
are grouped in individual
stacks will be bordered by a
red outline. You can change
the style of the line by
clicking the Specify Fill
Symbol button in the Force

Concentrations section of the

Layer Properties dialog box.
You can also apply a buffer
to the outline. See the
previous task.
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Setting echelon scaling

1. Right-click the Symbols layer
of a MOLE force element
group layer in the ArcMap
TOC.

2. Click Properties from the
popup menu.

The Layer Properties dialog
box will open.

3. Click the Scaling tab in the
Layer Properties dialog box.

4. Click the Enable Scaling
check box.

5. Click the New Filter button.

The Scale Filters Associated
with this Layer section of the
Scaling tab will become
active, and the name of the
new filter will appear in the
list box of that section.
Echelon Filter is the default
name.

6. Highlight Echelon Filter in the
Filter Name text box and type
a new name for the filter.

Specify the echelon range

7. Click the Minimum Value
dropdown arrow and click the
smallest echelon value that
you want symbols to have to
be displayed with the filter.

8. Click the Maximum Value
dropdown arrow and click the
largest echelon value that
you want symbols to have to
be displayed with the filter. »
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Specity the scale range

Symbol size units
Selecting Map sets the units for the
symbol size to map units—the units
of measure for the layer, estab-
lished by its coordinate system.
Selecting Screen sets the symbol
height to a percentage of the data
frame height.
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9. Type the value for the
smallest scale at which you
want the symbols to be
displayed in the Minimum
Scale text box.

For example, if you do not
want the symbols to be
displayed when you are
zoomed out beyond
1:250,000 in the data frame,
type “250000” in the Minimum
Scale text box.

10. Type the value for the largest
scale at which you want
symbols to be displayed in
the Maximum Scale text box.

For example, if you want do
not want the symbols to be
displayed when you are
zoomed in past 1:50,000 in
the data frame, type “50000”
in the Maximum Scale text
box.

Specify the symbol size

11. Specify the symbol size for
the filter by typing a value in
the Symbol Size text box.

12. Click either the Map or
Screen buttons to set the
units for the symbol size.

13. Click Apply.

Repeat steps 5-11 in this
task to create additional
echelon filters.
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The tactical graphic Layer Properties dialog box

Renderers tab

EEITTTTEE ETE)
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]
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Bar o]

Cancel | |

Text Height Use Affiliation Color

The Rendering tab for a tactical graphic area layer is shown here. The
functionality is the same for tactical graphic lines, points, and boundary
lines layers as well. However, each tactical graphic layer type has its own
renderers.

MOLE Tactical Graphic renderers were introduced in the
previous chapter. Each renderer is responsible for drawing
specific types of tactical graphic symbols. For example, the
Multipoint Arrows renderer is required to display curved arrows.
The renderers are listed in the Renderers tab of the tactical
graphics Layer Properties dialog box. Each renderer can be
expanded by clicking the plus sign (+) next to it to list each of the
symbols that are supported by the renderer.

Available Renderers

The Available Renderers list displays all of the renderers that are
available to the selected tactical graphic layer but have not been
associated, or enabled. Symbols that are supported by renderers
in this list will not be displayed with their MOLE symbology.

ConTROLLING THE MOLE pispLAY

Associated Renderers

The Associated Renderers list displays the renderers that are
enabled for the selected tactical graphic layer. Symbols that are
supported by the renderers in this list will be displayed by MOLE
with their MIL-STD-2525B symbology. Note that by default,
when a tactical graphic line layer is opened in ArcMap, only the
Arrows and Linear Graphics renderers will be associated. For
tactical graphic area layers, only the Areas renderer will be
associated by default. For tactical graphic point layers, only the
Point Graphics renderer will be associated.

Text Height

The Text Height text box displays the current height in map units
of the label text for the selected tactical graphic layer. It also
allows you to enter a new value for the text height.

Message Bar

When the cursor is placed over a renderer, a brief description of
the types of symbols that the renderer supports appears in the
message bar. If the renderers are expanded and the symbols
corresponding to the renderers displayed in the list, placing the
cursor over the symbol names will also cause a description of the
symbol to be displayed in the message bar.

When the listed renderers
are expanded, the MOLE
symbols associated with
each renderer are
displayed.

— Awailable Compatible Renderers
= ) =
=g Command & Contral and Gen
[ Deception

: & Decoy Mined Area
: 83 Fenced Decoy Mine
B & Mobilitp-Survivability

= General

& Belt

& Obstacle Free
& Obstacle Restr__
& Zone

= & Minefields

382 Diynamic Depic
| d

79



Use Affiliation Color

MIL-STD-2525B specifies that tactical graphic symbols be
displayed with a color based on their affiliation property. See the
list below to see the colors associated with each affiliation. In
practice, however, tactical graphics are generally displayed in
black. For this reason, by default, tactical graphic symbols are
displayed in black by MOLE. You can override this by checking
the Use Affiliation Color check box, which causes the symbols in
the selected layer to be displayed with their affiliation color. The
screen shot below shows how tactical graphic symbols appear
when displayed with their affiliation color.

Affiliation Color
Friendly ) okerfFaker/Assumed Friend [Blue
Hostile S us pect Red
Neutral Green
P ending/Unknown/Uns pecified Y ellow

=

= = -
B
=

2
= =

N & é/ /,"'. &
\§ P
™ == G

N & &

Tactical graphic symbols can either be displayed in black, which is the
default, or they can be displayed with their affiliation color, as shown
above.
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Scaling tab

General | Cache | Fendsrers Scaling |
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The Scaling tab is present and works the same way in both the
force element and tactical graphic Layer Properties dialog boxes.
Echelon scaling for force element symbols is described earlier in
this chapter in the section ‘The force element Layer Properties
dialog box’. The information there also applies to tactical graphic
echelon scaling. Refer to it for more information about scaling.
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Enabling tactical graphic
renderers

When you first open a MOLE
tactical graphic layer in ArcMap,
not all of the renderers are
activated. For example, when you
open a tactical graphic line layer,
the only renderers that are
enabled by default are the Arrows
and Linear Graphics renderers. If
you try to add an obstacle symbol
to your layer the MOLE symbol-
ogy will not be displayed,
because the Linear Obstacles
renderer is not enabled. You need
to open the Layer Properties
dialog box for that layer and
associate the necessary renderers
to see the MOLE symbology.

Supported symbols
Click the plus sign (+) next to a

renderer to expand it and see the
symbols that the renderer supports.

Renderer descriptions
As you place the cursor over a
renderer or a symbol name, a
description of the selected item
appears in the message bar.

See the section ‘Symbology
rendering in MOLE’ in Chapter 4,
‘Adding MOLE symbols in
ArcMap’.
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In this example, some of the
symbols in a tactical graphics
line layer are not initially
being displayed with their
MOLE symbology.

. Right-click the Symbols layer

of a MOLE tactical graphic
group layer in the ArcMap
TOC.

. Click Properties from the

popup menu.

The Layer Properties dialog
box will open. The Layer
Properties dialog box for a
tactical graphic line layer is
shown here.

. Click the Renderers tab.

The disabled renderers will
be displayed in the Available
Compatible Renderers list,
while the enabled renderers
are displayed in the Associ-
ated Renderers list.

. Click a renderer in the

Available Compatible Render-
ers list.

. Click the Left arrow to move

the selected renderer into the
Associated Renderers list.

. Repeat steps 4-5 until all of

the necessary renderers are
displayed in the Associated
Renderers list. »
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Disassociating renderers
To disable a renderer, click it in the
Associated Renderers list and click
the Right arrow to move it into the
Available Compatible Renderers
list.

82

7. Click Apply.

The renderers in the Associ-
ated Renderers list will now
be enabled and the symbols
supported by them will be

displayed in the data frame.
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MOLE toolbars

Most of the functions that MOLE supplies in the Layer Properties
dialog box for modifying the display of force element symbols
are also available in the Military Overlay Commands toolbar.
Additional tools for changing the display properties of force
element symbols can be found in the Military Overlay Tools and
Military Force Elements toolbars. The main difference between
the toolbar and Layer Properties functions is that modifications
made with the toolbar functions are applied globally, to all force
element layers in the map document, while changes made with
the Layer Properties functions are restricted to individual layers.

Military Overlay Commands toolbar

Enable Declutter
Leadering Graphics
& & EL B % S
Echelon Enable Refresh
Scales Stacking Graphics

The Military Overlay Commands toolbar is the primary MOLE
toolbar. It allows you to open MOLE layers—as discussed in the
previous chapter—provides a shortcut for leadering and stacking
force element symbols, and allows you to set scale-dependent
display of force element layers.

Echelon Scales

Clicking the Echelon Scales button opens the Echelon Scale
Band Equalizer dialog box. This dialog provides a graphical
interface that allows you to easily set up scale-dependent display
for all force element layers in the map document based on their
echelon property. Unlike the Scaling tab in the Layer Properties
dialog box, the Scale Band Equalizer limits the number of scaling
rules you can set to three, and applies the rules to all displayed
force element layers.

ConTROLLING THE MOLE pispLAY

% Echelon - Scale Band "Equalizer” x|

v Enable Echelon Scale Filtering
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The slidebars in the Scale Band Equalizer make it easy to set scale-
dependent display for MOLE force element layers.

Enable Leadering

Clicking the Enable Leadering button causes the symbols in all of
the force element layers in the ArcMap data frame to be leadered.
Clicking this button has the same effect as checking the Enable
Leadering check box in the Layer Properties dialog box—the
leadering rules that are selected in the Layer Properties dialog
box of each force element layer will be applied to that layer. In
other words, if a layer has no leadering rules selected, the
symbols for that layer will not be leadered when the Enable
Leadering button is clicked. To disable leadering, click the
Enable Leadering button again.

Enable Stacking

Clicking the Enable Stacking button causes the symbols in all of
the force element layers in the ArcMap data frame to be stacked.
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Clicking this button has the same effect as checking the Enable
Stacking check box in the Layer Properties dialog box—the
stacking rules that are selected in the Layer Properties dialog box
of each force element layer will be applied to that layer.

Declutter Graphics

The Declutter Graphics tool places overlapping force element
symbols on individual leaders and moves them to new locations
to clean up the display.

Refresh Graphics

Click the Refresh Graphics button to refresh the display of
MOLE symbols. This applies to both force element and tactical
graphic layers.

Military Overlay Tools toolbar

Select Size Move
Graphics Parameters Leader
Information: ' Size
. Text Height
Symb0| Set SlZe L:;dere':'golerance
Information Stack Tolerance

The Military Overlay Tools toolbar provides a variety of
shortcuts for controlling the display of MOLE layers in ArcMap
and getting information about symbol properties.

Select Graphics

The Select Graphics tool serves the same function as the ArcMap
Select Features tool, but operates exclusively on MOLE force
element symbols. It allows you to select force element symbols
without having the Features component of the force element
group layer displayed. You can click on an individual symbol to
select it, click and drag a box around several symbols to select
them, or simultaneously press the Ctrl key and click to select
multiple symbols.
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Symbol Information

When you select a force element symbol with the MOLE Select
Graphics tool, its Name, Parent, and Symbol ID attribute values
are displayed in the Information list box. If the text string in the
list box is too long to be displayed in its entirety, click inside the
list box and use the arrow keys to scroll to the end of the text
string.

Size Parameters

The Size dropdown list, in conjunction with the Set Size tool,
provides shortcuts for modifying the following MOLE symbol
properties: force element Symbol Height, Text Height for labels,
Leader Tolerance—minimum distance in map units that symbols
need to be from each other to be grouped together on a leader—
and Stack Tolerance—minimum distance in map units that
symbols need to be from each other to be stacked together. Select
one of the properties to modify from the list, click the Set Size
button, then click and drag a box or circle—depending on the
selected parameter—to define the magnitude of the selected
property. The changes are applied to all force element symbols in
the data frame. The text height modifier is applied to labels of all
MOLE layers in the data frame, including tactical graphic layers.

Move Leader

The Move Leader tool assists you in cleaning up your map when
you have many leader lines displayed. Use it to reposition
leadered symbols in the data frame. Click the Move Leader
button, then click on a leader and drag it to a new location.
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Military Force Elements toolbar

Save Add
Formation Formation
J a. iﬁ. Farrmatiar Template:IUS ArmyAirAfsaultEattalion ﬂ t’h‘
I
Remove Formation
Formation Template

In addition to leadering and stacking, MOLE provides another
way to organize force element symbols in the data frame. By
using the tools in the Military Force Elements toolbar you can
define formation templates, which are groups of force element
symbols that you can save and add to other force element layers.
Formation templates are useful if there are combinations of force
element symbols that you use frequently. For example, if you
often map a particular infantry division with all of its subordinate
units, creating a formation template for the division would save
you time and prevent you from having to add each individual
unit.

Save Formation

Click the Save Formation button to create a formation template
for a group of force element symbols that you have selected in
the ArcMap data frame. The new formation will be added to the
Formation Template dropdown list.

Remove Formation

Select a formation in the Formation Template dropdown list and
click the Remove Formation button to delete it.

Formation Template

The Formation Template dropdown list displays the available
formations. MOLE provides two example formations out of the
box: a US Army Air Assault Battalion formation and a US Army
Mechanized Infantry Battalion.
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Add Formation

To add a formation to your map, select a formation from the
Formation Template dropdown list and click the Add Formation
button. The symbols in the formation will be displayed in the
same position relative to each other as they were when you
created the formation. Once you add the formation you can move
and modify the symbols within the formation as you would with
any force element symbol. You must be in edit mode in ArcMap
to add a formation.

L N
Vo

MOLE includes two example formation templates, including
one depicting a US Army Air Assault Battalion, which is
pictured here.
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Modifying force
element symbols
with the MOLE
toolbars

MOLE supplies a shortcut for
changing the size of force
element symbols displayed in the
ArcMap data frame. By using the
Set Size tool in the Military
Overlay Tools toolbar you can
bypass the Layer Properties
dialog box and set the symbol
size for all force element symbols
in your map by drawing a box in
the data frame. The height of the
box defines the height of the
symbols. This is especially useful
in situations where the coordi-
nate system of the force element
layers in your map is different
than the coordinate system of the
ArcMap data frame. If you add a
MOLE force element layer with a
geographic coordinate system to
a map with a UTM projection,
the force element symbols may
not appear in the data frame. This
is because the size units of the
force element symbols were set
to decimal degrees, while the
units of the UTM map are
meters. The symbols are there but
are too small to be seen. Follow-
ing the steps outlined here, you
can easily remedy the situation
by using the Set Size tool to
change the symbol size.
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Changing the force
element symbol size

1. Click the Size dropdown
arrow in the Military Overlay
Tools toolbar with one or
more force element layers
open in ArcMap.

2. Click Symbol Height in the
Size dropdown list.

3. Click the Set Size button in
the Military Overlay Tools
toolbar.

4. Click and drag a box to set
the symbol height in the
ArcMap data frame.

The height of the box will
define the symbol height.

5. Click any other ArcMap tool
to disable the Set Size tool.

Size: | Sumbol Height

4O

o+
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Leadering and Stacking
with the Military Overlay
Commands toolbar

The Enable Leadering and
Enable Stacking tools in the
Military Overlay Commands
toolbar, along with the Set Size
tool in the Military Overlay Tools
toolbar, provide shortcuts for
leadering and stacking all force
elements in the ArcMap TOC at
the same time. You can reposi-
tion leaders as well, by utilizing
the Move Leaders button in the
Military Overlay Tools toolbar.

You must have at least one force
element layer open in the
ArcMap data frame to perform
these tasks.

Leader and stacking
tolerance

The Proximity Rule must be
selected in the Leadering and/or
Stacking tab of the Layer Proper-
ties dialog box in order to set the
leader and stacking tolerance from
the Military Overlay Tools toolbar:

Leadering and Stacking
rules

The leadering and stacking rules
that are selected in the Layer
Properties dialog box of each force
element layer in the map will be
applied to the respective layers
when the Enable Leadering or

Enable Stacking buttons are
clicked.
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Leadering with the Military
Overlay Commands toolbar

® & L

1. Follow the instructions in
Chapter 1, ‘Introducing
MOLE’, to open the Military

B gF L

(4

Overlay Commands toolbar. B Siee |Leader Tolerance

Symbol Height
Text Height

il eader Taolerance
Stack Tolerance

2. Click the Enable Leadering
button in the Military Overlay
Commands toolbar.

All force element symbols in
the map that satisfy the
Leadering Rules selected in
their Layer Properties dialog
box will be placed on leader
lines.

i [ [0

Changing the leader tolerance

3. Follow the instructions in
Chapter 1, ‘Introducing
MOLE’, to open the Military
Overlay Tools toolbar.

4. Click the Size dropdown
arrow in the Military Overlay
Tools toolbar and click Leader
Tolerance.

5. Click the Set Size button in
the Military Overlay Tools
toolbar.

e [

6. Click inside the data frame
and drag a circle to set the
leader tolerance.

The diameter of the circle
defines the leader tolerance
value for the Proximity
leadering rule. Force element
features within this distance
of each other will be placed
on a leader together. »
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See Also Moving leaders B Size:|LeaderTnIerance ﬂ 4|

7. Click the Move Leader button

See the section ‘The force element ) "
in the Military Overlay Tools

Layer Properties dialog box’

earlier in this chapter for more toolbar.
information about leadering and 8. Click a leader line in the
stacking rules. ArcMap data frame and drag

it to a new position.

Stacking with the Military - .
Overlay Commands toolbar LRI JLGR Y

1. Click the Enable Stacking
button in the Military Overlay
Commands toolbar.

Size; | Stack Tolerance H._m_

Symbol Height
Tent Height

L eader
T

All force element symbols in
the map that satisfy the
Leadering Rules selected in
the symbols’ Layer Properties
dialog box will be placed on
leader lines.

Tolerance

Changing the stack tolerance

2. Click the Size dropdown
arrow in the Military Overlay
Tools toolbar and click Stack
Tolerance. | / =

3. Click the Set Size button in _*7‘;9

the Military Overlay Tools /_..-”’
toolbar. v~
4. Click inside the data frame . ol 2
and drag a circle to set the :
stack tolerance. e .
L
The diameter of the circle — i‘

defines the stack tolerance i
value for the Proximity

stacking rule. Force element
features within this distance \

of each other will be stacked N
on top of each other.
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Echelon Scaling with the
Military Overlay
Commands toolbar

The Echelon Scale Band
Equalizer allows you to set scale-
dependent display rules for force
element layers in the data frame
based on the echelon value of the
symbols. The filtering rules are
applied to all force element
layers in the ArcMap TOC, which
differentiates it from the Scaling
tab in the force element Layer
Properties dialog box, which
allows you to set scaling rules for
individual layers. You can set up
to three scale filtering rules with
the Echelon Scale Band
Equalizer.

The scaling slider bars are
available in three different levels:
Tactical, Operational, and
Strategic. The scale range
supported by the levels is listed
in the figure below.

Scaling Level Scale Range
Tactical 1:1000 -1:500,000
Operational 1:100,000 -1:1,000,000

S trategic 1:1,000,000 -1:100,000,000

By default, Echelon Scale Band 1
has a Tactical scale slider bar,
Band 2 has an Operational scale
slider bar, and Band 3 has a
Strategic slider bar. You can
change the slider bar by right-
clicking on it and selecting a new
slider bar from the popup list.
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. Click the Echelon Scales

button in the Military Overlay
Commands toolbar.

The Echelon Scale Band
Equalizer dialog box will
open.

. Click the Enable Echelon

Scale Filtering check box in
the Echelon Scale Band
Equalizer.

. Click the Enabled check box

in the Echelon Scale Band 1
section of the Echelon Scale
Band Equalizer.

4. Click the scale slider bar in

Echelon Scale Band 1 and
drag it to the desired scale
value.

As you move the slider bar,
the scale values will display
next to it. The scale range will
be indicated by a blue fill in
the slidebar.

. Click the Symbol Size slider

bar in Echelon Scale Band 1
and drag it to the desired
value.

The symbols matching the
criteria you specify in
Echelon Scale Band 1 will be
displayed with the symbol
size you set here. The symbol
height is expressed as a
percentage of the data frame
height. In other words, a
value of 2 will cause the
symbol height to be two
percent of the screen height. »

Eh BB O

& Futurlon - Seabe Band "Equalioer™

e—ﬁ Erabls Cchelon Geale Fitenng

Echmlon Scaln Blaned 1 Echmion Scale Blaeed 2 Echeion Scals fand 3
— K . .
+ | Syebed Sizm
- Smal
S e
- 1500
From Echekr:
[Unspechied ] = B ) = |
To Echelon
[Unepeciedr =] | | [ = =
[Erabied [ Ensbled ™ Enabied
Q. Lancel
.
T:1K
Symbal Size
Small

e

| arge
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6. Click the From Echelon Fiom Echelon:

dropdown arrow and click a
Scale values

value from the list of
Once the scale range is set, if you

e echelons.
place the cursor anywhere inside :
the slidebar, the scale value will This will set the minimum E'Fcttmn.e'[g]t carers o
9 9 . . aboonsDelachmen
display as a tool tip. echelon size to be displayed Company/Batteny/Tro
in the specified scale range. E attalion/S quadron [F

Reqgiment/Group [G] ™

. dropdown arrow and click a
Scale slider bars P

T value from the list of To Echelan:
You can change the initial scale echelons
value for a particular slider bar if ) Unspecified [ hd
you do not wish to use the default This will set the maximum H':'”t“"”“ -
value. Click and drag the slider echelon size to be displayed :"': —
bar to the desired starting value, in the specified scale range. Regiment/Group [G)
then simultaneously press Shift and ) Brigade: (H)
; : Repeat the preceding steps Divisian [1) (o
click and drag the slider bar to the hel i | Corps/MEF [1]
o] and valbe, to set echelon scaling rules duamy [K) e
for Echelon Scale Bands 2
and 3, if desired.
Symbol size
If you set the symbol size to 0, the
symbols will not be displayed.
XX
b4
I -

g@ :
)

cBT X
[53)

The Echelon Scaling Band Equalizer can be utilized in other ways as
well, such as setting up different display sizes for symbols in defined
echelon ranges, as illustrated here.
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Creating and adding
formation templates in
ArcMap

Formation templates allow you to
save groups of force element
symbols in specific configura-
tions. The formations can be
added to any force element layer
and provide a method for quickly
populating force element layers
with the symbols that you use
frequently.

Selecting symbols

There are several different ways to
select the symbols for inclusion in
the formation template. For
example, you can use the Select
Features tool from the ArcMap
Tools toolbar to select the desired
features (as opposed to symbols)
for the formation, or you can query
the attribute table of the selected
layer.

Selected symbols

MOLE force element symbols will
be outlined in red when selected.

Available symbols

When you create a formation
template, you can only include
symbols from the selected force
element layer in the formation.

ConTROLLING THE MOLE pispLAY

Creating formations

1. Follow the instructions in
Chapter 1, ‘Introducing
MOLE’, to open the Military
Force Elements and Military
Overlay Tools toolbars.

2. Click the Symbols layer of a
MOLE force element layer in
the ArcMap TOC so that it is
selected.

This enables the Save
Formations button in the
Military Force Elements
toolbar.

3. Click the Select Graphics
button in the Military Overlay
Tools toolbar.

4. While pressing the Ctrl key,
click the symbols in the data
frame that you want to
include in the formation
template so that they are
selected.

You can also click and drag a
box around the desired
symbols in the data frame
with the MOLE Select
Graphics tool.

5. Click the Save Formation

button in the Military Force
Elements toolbar.

The Save Formation dialog
box will open.

6. Type a name for the formation

in the text box in the Save
Formation dialog box. »

= £ Layers
=] FriendlyForces
= O FriendFarces Features

FriendlForc

J Qg Information: BEd

ﬁ- Formation Template: [US Ay Air dszault Battalion

x

Fleaze zpecify a name for thiz new formation template;

G——'-Task Force
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Add Formation button

The Add Formation button in the
Military Force Element dialog box
will not be enabled until you start
editing.
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tion dialog box.

The name of the new forma-
tion will be displayed in the
Formation Template list box in
the Military Force Elements
toolbar. The formation can be
added to any MOLE force
element layer.

x

Fleaze specify a name for this new formation template:

ITask Force

?

J E;. & Fomation Template:ITask Force j 'lj.
Adding formations ‘ + “—1;152;23 .[ ”Q| Y | (%4
1. Click the Editor Toolbar button
in the ArcMap Standard
toolbar to open the Editor
toolbar.
2 CI|Ck the Edltor dl’OdeWh IJ Editor > | [ ‘, = Tash: ICreateNeerature LI | Ta’QEtil ;I |
arrow in the Editor toolbar E——
and click Start Editing.
3. If the Start Editing dialog box
displays, click the database T HiE
containing the feature class Ceran oen
that you want to add the S'EEE-TWMM Pk ,Lm 6
formation to and click OK.
1 =l
4. Click the Target dropdown O
arrow in the Editor toolbar e e e 3
and click the layer you want e,
to add the formation to.
5. Click the Add Formation =
button in the Military Force o N
Elements toolbar. 4
6. Click inside the data frame at
the |Ocati0n you Want tO add ”T| y ¥ Taski |Create Mew Feature ;I | Target: IFriendIyForces Features ;I ‘
the formation to.
The Add Formation dialog
box will open. » ]
J = ﬁ- Fiormation Template:ITask Force j "d"h |
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Formation name

The name you provide for the new
formation in the Add Formation
dialog box will be used as the
value for the Parent attribute of
the symbols in their attribute table.
You do not have to specify a name.
However, you must at least press
the spacebar in the Add Formation
dialog box text box before clicking
OK. If you click OK in the Add
Formation dialog box without
typing anything in the text box, the
formation will not be added.
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10.

Type a name for the symbols
within the formation in the
text box in the Add Formation
dialog box.

Click OK in the Add Forma-
tion text box.

The symbols in the new
formation will be added to the
data frame in exactly the
same position relative to each
other as they were when the
formation was created.

Click the Editor dropdown
arrow in the Editor toolbar
and click Save Edits.

To deactivate the Add
Formation tool, click on any
other ArcMap tool.

The symbols added with the
Add Formation tool can be
edited and modified just like
any other force element
symbol.

Add Formation

Mame of new formation’?

x|
Cancel |

@

JEdito[' ‘ h‘#'

Skark Editing
Stop Editing
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Leadering
individual force
element symbols

MOLE, with the Leader Graphics
tool, allows you to place
individual force element symbols
on leader lines, further extending
your ability to customize the
appearance of your map. The
leaders created by the Leader
Graphics tool behave the same as
regular leaders. You can reposi-
tion them with the Move Leader
tool and change the style of the
leaders in the Layer Properties
dialog box. The Leader Graphics
tool is not exposed by default
and must be added from the
Customize dialog box. This will
be covered in the steps here.

Add the Leader Graphics tool

You must have a force
element layer open in ArcMap
for this task.

. Click View in the ArcMap

Main menu, click Toolbars,
then scroll down to the
bottom of the Toolbars list
and click Customize.

The Customize dialog box will
open.

. Click the Commands tab in

the Customize dialog box.

. Scroll down the Categories

list and click MOLE.

. Scroll down the Commands

list to Leader Graphics. Click
Leader Graphics and drag it
onto any open toolbar. The
Leader Graphics button will
be added to the toolbar it is
dragged onto.

It is a good idea to place the
Leader Graphics tool in the
Military Overlay Commands
toolbar.

. Click Close in the Customize

dialog box to close it.

e

&, Data view

E; Layouk Yiew
Zoom Data
Zoom Layouk
Bookmarks

bl ¥ ¥ T

Toolbars

Tools

Main Menu

Standard

Cuskomize.. .

2l

Toobars ' Commands ]Qpliunsl

Categaries: Commands:

t:gi.PE' fe j “BEnabls Leadering j

inear Referencing

Maoros B Enable Stacking

Menus Information

Military Analyst |z Leaderable ‘

0—_ pr e

Mew Menu J m Move Leader J

Page Layout {3 Fiefresh Graphics

Pan/Zoom Remove Farmation

Publizher =) .

Report Object Save Formation -

Foute Editing Commands j Ll | | »

Description

Savein ,W‘

Kevboard... | Add from file... | Cloze |

(5]

& BE FlR—

hH EBE P G

Leader an individual symbol

6. Click the Select Graphics
button in the Military Overlay
Tools toolbar. »

-0

LE  Information:
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Leader Graphics button
location

The Leader Graphics button can
be placed in any active toolbar in
ArcMap; it doesn’t have to reside
in the Military Overlay Commands
toolbar.

Single-leadering multiple
symbols

You can add many symbols within
a force element layer to individual
leader lines. Click the MOLE
Select Graphics tool and select
several symbols by either clicking
and dragging a select box around
them in the data frame, or by
pressing the Ctrl key and clicking
the desired symbols. When you
click the Leader Graphics button
all of the selected symbols will be
placed on their own leader line.
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7. Click a force element symbol |

in the data frame to select it. ¥ D—e
o I

The Leader Graphics button :
will become enabled when a A
force element symbol is :
selected. o

8. Click the Leader Graphics i ;
button.

K

The selected symbol will be

placed on a leader line. To

remove the leader line select J & ) ‘ [ S R R l
the symbol and click the [
Leader Graphics button
again.

AT o

bR -
e b .
; .f><ﬂ I- Il
j- ? - ‘:}?ff__]\‘ L]
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Using MOLE with other ESRI products

IN THIS CHAPTER

* Adding MOLE symbols with the
Coordinate tool

e Using MOLE layers in Tracking
Analyst

¢ Using MOLE with ArcSDE and
ArclMS

MOLE’s flexibility allows you to use it with many ArcGIS extensions and
other products in ESRI’s suite of GIS software solutions. Most notably, and
of the greatest relevance to military users, is the ability to use MOLE with
ArcGIS Military Analyst, ArcGIS Tracking Analyst, and ESRI’s enterprise
GIS products—ArcSDE and ArcIMS. You can use the Military Analyst
Coordinate tool to add MOLE force elements at precise locations in
ArcMap. You can use MOLE with Tracking Analyst to model real-time
battlefield scenarios. ArcSDE allows you to store MOLE data in an
RDBMS and perform multiuser editing on the data. With the ArcIMS
ArcMap Server extension you can distribute MOLE map documents over
the Internet. These are the topics that will be discussed in this chapter.
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Adding MOLE
symbols with the
Coordinate tool

MOLE is fully integrated with
ArcGIS, including its exten-
sions. Because of this you can
take advantage of the additional
functionality offered by the
extensions by using MOLE in
conjunction with them. One
example of an extension that
enhances MOLE’s capabilities
is the Military Analyst Coordi-
nate tool. With the Coordinate
tool, you can add symbols to
MOLE layers in ArcMap at
specific locations by typing the
coordinates in the Coordinate
Conversion dialog box while
editing the layer. The MOLE
symbol for an unknown force
element will be placed with its
center at the coordinates you
enter. This ability affords you a
greater degree of accuracy
when adding MOLE symbols
than simply looking at the
coordinate display on the
ArcMap status bar and
estimating the location of the
symbol. The Military Analyst
extension must be installed for
this task.

See Using ArcGIS Military
Analyst for more information on
the Coordinate tool.
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Activate the Military Analyst
extension and open the
Military Analyst toolbar
following the instructions in
Chapter 1 of Using ArcGIS
Military Analyst.

Open the Editor toolbar by
clicking the Editor Toolbar
button in the ArcMap Main
toolbar.

Open a MOLE force element
layer in ArcMap.

See Chapter 4, ‘Adding
MOLE symbols in ArcMap’,
for instructions on opening
MOLE layers.

Click the Editor dropdown
arrow in the Editor toolbar
and click Start Editing.

If there are other feature
classes open in ArcMap, the
Start Editing dialog box will
open.

Click the database contain-
ing the feature class you
want to edit in the Start
Editing dialog box, then click
OK.

Click the Target dropdown
arrow in the Editor toolbar
and click the feature classes
you want to edit.

Ensure Create New Feature
is selected in the Task
dropdown list in the Editor
toolbar. »

DeE &

o [[1:337.05 -] | g | & |2

Editor -

m-o

Start Editing

21x

“Which folder or databaze do you want to edit data from?

Source Type
- b ol Shapefiles

symenudoitOLE 2 YLD emo.mdb Personal Geodatabase

| |+

Thesze lagers and tables will be available for editing:

FriendlyFarce Featuies J
EnemyForce Features

Tacticaltieas Features

Advancelines Features

|
Cancel

k| &~ Task [create New Feature

j Target: |FriendlyFaorce Features e

Editar =
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10.

11.

Using MOLE with otHER ESRI PRODUCTS

Click the Coordinate Tool
button in the Military Analyst
toolbar.

The Coordinate Conversion
dialog box will open.

Check the Draw point
graphic/feature check box in
the Coordinate Conversion
dialog box.

Type the coordinates at
which you want to place a
force element symbol in the
appropriate coordinate text
field in the Coordinate
Conversion dialog box.

Click Convert.

The MOLE symbol for an
unknown or pending force
element will be placed in the
data frame at the specified
coordinates. You can edit the
symbol as you wish.

Miltary fnalyst ¥ | Layer. [N43DT1 M N Mg Mmoo saE >

Coordinate Conversion E- |
Coordinates
et |31.3552 o |-97.4333

DMS:  |H12112.74M 0972621, 33

UTM:  [14R 648451 3470021 _®
MGRS |14R PY 4545170021

Daturn: [WGS 1984 [WwG504) <]

Elipsoid: WG5S 1934 [WE]

o—lV Draw point graphic/feature

[~ Show MGRS Coordinates in the Status Bar

Cotreert Clear Dizrnizz
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Using MOLE layers in Tracking Analyst

ArcGIS Tracking Analyst is another extension that you can use in
conjunction with MOLE. Tracking Analyst allows you to model
real-time changes in geospatial data. By associating temporal
signatures with feature classes, you can create two types of
temporal layers. Static temporal layers contain features whose
geographic locations remain constant, while their attribute values
change over time. These changes can be represented by
symbology changes in the features. Dynamic temporal layers
contain features whose geographic locations change over time.
The features move in the display, representing the geographic
changes. The combination of MOLE and Tracking Analyst is
ideal for mission planning and rehearsal, as well as battlefield
visualization, because it allows you to track troop and equipment
movement and model different engagement scenarios. The
Tracking Analyst extension, as well as MOLE, must be installed
and activated to use them together. There are multiple ways to
create temporal (tracking) layers. Some of those methods will be
discussed here, with respect to MOLE. For detailed information
on Tracking Analyst and temporal layers refer to Using ArcGIS
Tracking Analyst.

Creating MOLE temporal layers

As mentioned above, there are several methods for creating
temporal layers. Regardless of the technique used, features in
MOLE temporal layers must have the following attributes, at a
minimum, associated with them: a MOLE Symbol ID value, date/
time values, and X and Y coordinate values. The following
examples illustrate ways to create MOLE temporal layers:

® Add X, Y, and date/time fields to the attribute table of a MOLE
feature class and populate the fields with values.

® Using ArcMap, join the attribute table of a MOLE feature
class with a table containing X, Y, and date/time values that
correspond to the MOLE features. This produces the same
results as the first example above.
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® Using the Tracking Analyst Add Temporal Data Wizard, join a
temporal (X, Y, date/time values) geodatabase feature class
with a table containing MOLE Symbol ID values.

You are not restricted to these methods. In ArcMap you can join
two feature classes with each other, or two tables, or a feature
class with a table. It doesn’t matter which one contains the
Symbol ID or the temporal data. However, when you join feature
classes and tables, there must be an attribute field that is common
to the tables being joined so that they can be associated with
each other.

The figure below displays an example of a table with MOLE
Symbol ID values joined with the attribute table of a temporal
feature class containing time and location information, using the
field EVENTID as the join field.

2Lk e Cammeon BFVS SFGRUCF— |
EJE] Torsy Sk [ ]
4 tarkd Tanoe [wiinn M1 EFRRUCE G

Temporal feature table
[ [oRdEcTing s TiD [SEGID]_ TA_DATE % v

| 1| Point 2M fank1 dark 1/ 02/04/00 130600 | 47 TET2HT0Q7 | 3124189842

2 Pont 24 tank] tarkl 2/ 0204700 120606 |97 R0UN6T4 1. 1T4%0
i 3 Pord 2 Ikl ik 3 U V3 0510 | 57 TR | 1 DAV
= APontZM  |tank] [tk 4 020400 130515 |47 707095960 | 11 241407

5 Port M tark] tark] 5 020400 130520 |57 786045615 1. 24127523
O EPoriTM ekl ekl E GO0 1208 2% | 87 TRECR) | 1 21T

7| Point 24 tark1 tark1 7 020400 130530 |47 78424509 1. 26096373
I BPord MLk [l 1 ] IGO0 V305 3 | 57 TR | 9 JeE
: 3 Point M ekl Therk 3020400 120540 | 47 TE004203 . 312805216
n 0PaniaM [kl |tarkl 10/ 0240400 130545 | -97. 700992050 1. 26049629
i T Ford2M lenkl ] T (A0 V3 05 50 | 57 7B TEREG | 1 2REEAD
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MOLE temporal layer
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Suppported MOLE symbols
Only MOLE force element symbols
are supported by Tracking Analyst.
Tactical graphic symbols are not
supported.

See Using ArcGIS Tracking
Analyst for information about the
complete functionality of Tracking
Analyst.

Creating a MOLE temporal
layer in Tracking Analyst

1. Click Tools in the ArcMap
Main menu, then click
Extensions.

2. Check the Tracking Analyst
check box in the Extensions
dialog box, then click Close.

3. Open the Tracking Analyst
toolbar by clicking View in
the ArcMap Main menu,
pointing to Toolbars, then
clicking Tracking Analyst in
the toolbars list.

4. Click the Add Temporal Data
button to open the Add
Temporal Data Wizard dialog
box.

5. Click the button in the Add
Temporal Data Wizard to join
a table to a feature class.

6. Add the feature class
containing temporal data in
the input feature class field.

7. Add the table containing
MOLE data in the input table
field.

8. Click the input feature class
button in step 4 of the Add
Temporal Data Wizard.

9. Click the dropdown arrow in
step 4 and select the attribute
field containing the temporal
data.

10. Click Next. »
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11. Click the Join Field in Input nad Torpoesl mata Wikl EES
Feature Class dropdown 5. oo he ki b bse e i
arrow in step 5 of the Add cse Tatle
temporal Data Wizard and @E m@
select the field with which

you want to join the MOLE
table.

12. Click the Join Field in Input
Table dropdown arrow to

select the corresponding iy Tompd Do Bok | gren ] _Cod
field from the MOLE table.
13. Click Finish.
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15.

16.

17.

18.
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Click the Symbology tab in
the Layer Properties page.

Scroll up in the Draw As list
and click MOLE (2525B).

Click the Military Descriptor
Column Name dropdown
arrow and click the field
containing the MOLE
Symbol ID values.

Click Apply.

The MOLE symbology will
now be displayed in ArcMap.
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Using MOLE with ArcSDE and ArcIMS

MOLE and ArcSDE

ArcSDE is a program that allows you to store geospatial data
within a relational database management system (RDBMS) and
access the data with ArcGIS. You can also use ArcSDE to serve
geospatial data over the Internet with ArcIMS. There are many
advantages to using ArcSDE in conjunction with an RDBMS to
store and connect to your data. The primary advantage is that
this type of configuration allows multiple users to simultaneously
edit the same GIS data. See Understanding ArcSDE for more
information.

Because MOLE is compatible with ArcSDE, you can take
advantage of the multiuser editing environment, versioning
capability, and the ability to store your MOLE data in an RDBMS
offered by ArcSDE, and still utilize all of the GIS processing
functionality of ArcGIS. With ArcSDE, MOLE layers are

contained in an enterprise geodatabase, rather than a personal
geodatabase. You can create new MOLE SDE feature classes
directly in ArcCatalog, or you can export existing MOLE
shapefiles and geodatabase feature classes, or feature datasets
containing MOLE feature classes, into an enterprise geodatabase.
The steps that you follow to create new MOLE feature classes in
an enterprise geodatabase, and to view and edit MOLE SDE®
layers in ArcMap, are identical to the steps for the same
processes for MOLE feature classes in a personal geodatabase.
Because the processes are the same, the steps for creating new
and editing existing MOLE feature classes will not be discussed
in this chapter. The main idea to keep in mind is that when you are
working with MOLE layers in an enterprise geodatabase, you
must connect to the database before you can create new layers or
view and edit existing layers. MOLE layers must also be
registered as versioned with the enterprise geodatabase before
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they can be edited. Refer to Chapter 3, ‘Creating a MOLE
geodatabase’, and Chapter 4, ‘Adding MOLE symbols in
ArcMap’, for information on creating and editing MOLE layers,
respectively.

Mole and ArclMS

ArcIMS is a program that allows you to serve features, imagery,
and map documents over the Internet, providing wide access to
your geospatial data. You can use ArcIMS to distribute
operational graphics and situation maps, which can contain
MOLE symbology, across secure intranets for rapid
dissemination of those products. The primary benefit of using
ArcIMS to distribute MOLE maps is that it provides users who
do not need the advanced GIS functionality of ArcGIS the ability
to view them.

Requirements for using MOLE with ArcIMS

In order to use MOLE with ArcIMS, you must have ArcIMS 4.0.1
installed on a server, along with the ArcMap Server extension,
without ArcGIS. MOLE is incompatible with earlier versions of
ArcIMS. The ArcMap Server extension allows you to publish
ArcGIS map documents (.mxd) and ArcReader™ published map
format documents (.pmf) on the Internet. MOLE must be installed
on the same server as ArcIMS. You also need to save the MOLE
layers that you wish to distribute within a map document
produced in ArcMap and create an ArcIMS ArcMap Image
service for the map. This is the only way ArcIMS will serve
MOLE layers with their MOLE symbology. The actual steps
required to set up ArcIMS and create an ArcMap Image service
will not be discussed in this publication. Refer to Using ArcIMS
for complete information on ArcIMS, Using ArcReader and
ArcGIS Publisher for information on ArcReader, and Using
ArcMap for information on creating map documents.
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MOLE symbols not supported by ArcIMS Symbol Type Symbol Symbol D
Tactical Graphic Areas |C2/General Maneuver -Deception Decoy Mined Area G*G*PM
. . . . C2/General Maneuver —Deception Fenced Decoy Mined Area G*G*PY
As discussed in Chapter 4, ‘Adding MOLE symbols in ArcMap’, Mobilty/S unvivabilty ~Obstacles ~Minefieds | Dynamic Depiction GIVFOFD
Mobility /S univability ~Obstacles ~Minefields [Mined Area G*M*OFA
some of the more Complex MOLE tactical graphic symbo]s are Tactical Graphic Lines |C2/General Maneuver ~General -Lines Line of Contact G'G*GLC
. . C2/General Maneuver -General -Lines Forward Line of Own Troops G*G*GLF
rendered using ArcGIS style files. Because ArcIMS does not Mobilty S urvvabilty ~Obstacles -Antitank _|Antitank Ditch -Complete GAVFOADC
Mobility /S univability -~Obstacles -Antitan Antitank Ditch -~Under Construction G*M*OADV
Support the use of ArcGIS style files, these symbols will not be Mobility /S urvivability —Obstacles —Antitank _ |Antitank Ditch, Reinforced W ith Mines | G*M*OAR
. . Wire Obstacle -Concertina Fence Double S trand G*M*OWCD
displayed when served by ArcIMS. The symbols will be Wire Obstacle -Concetina Fence Single S trand GVFOW CS
. . . Wire Obstacle -Concertina Fence Triple Strand G*M*OWCT
represented by black lines for line and area features and simple Wire Obstacle Double Fence GVFOWD
. . . . Wire Obstacle High Wire Fence G*M*OWH
black points for point features. The table to the right lists the Wire Obstacle Low Wire Fence GAVFOWL
. Wire Obstacle Single Fence G*M*OWS
MOLE symbols that are not supported by ArcIMS. The figure _ _____[Wire Obstacle Uns pecified GV-OWY
. . . . Tactical Graphic Points [Obstacles —-Minefields Static Depiction G*M*OFS
below illustrates a sample MOLE mission planning map served on Obstacles ~Mines Antipersonnel Mine GMOMP
Obstacles —Mines Antitank Mine G*M*OMT
a Web page Created Wlth ArcIMS Obstacles —Mines Antitank Mine + Anti-Handling Device |G *M*OMD
Obstacles —Mines Directional Antitank Mine G*M*OME
Obstacles —Mines Uns pecified Mine G*M*OMV
Obstacles —Mines Wide Area Mine G*M*OMW
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Exporting MOLE layers to = (@ psuwss cnscer

. i
See Using ArcCatalog for details on ArcSDE % .tIZ| nnection
adding a spatial database 1. Expand the Database -
connection. Connections folder in the

Catalog tree, in ArcCatalog, +-_] noamer

and double-click Add Spatial =7 opLan.mdb

Database Connection to 2y TheBigOne

connect to an ArcSDE i

database.

2. Right-click the MOLE - _E'_ Connection ta britain, sde

personal geodatabase +- &8 Geocoding Services

feature dataset or feature +- <1 sde.5DE.HoodOpFlan

class in the Catalog tree you +-L'j sde.SDE. Mission

want to export to the data- #)- 4 sde.SDE.MOLEGraphics

base connection and click

Copy.

You can also select it and

Data Transfer x|
press Ctrl + C Type Source Mame Target Mame Config. Keywword |j
. . Festure dataset TheBigOne TheBiglne
3' nght'C“Ck the database : Festure class FriendlyForces FriendlyForces DEFALLTS
connection and click Paste | Festure class EnemyForces EremyForces DEFALLTS
. ! | Festurs class Boundaries Boundaries_1 DEFALLTE
or select it and press Ctrl + V. | Festureclass  |TacticalLines TacticalLines DEFALLTS
. . | Festure class Tacticaliresas Tacticaltress_1 DEFALLTS
4. Click OKin the Data Transfer
dialog box.
The layers will be added to
the SDE enterprise
geodatabase. They can now
be opened in ArcMap and ﬁ
edited the same way as any [« | »
MOLE layer.
Ok | Cancel
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Versioning is the method
ArcSDE provides for managing
multiuser editing. You can
create multiple versions of an
enterprise database containing
MOLE feature classes. Each
user can make edits to their own
version of the feature classes,
and the changes will not be
saved to the parent version of
the feature class until the edits
are explicitly reconciled against
and posted to it. This allows for
better quality control and
management of data integrity.

Versioning

The MOLE feature class or feature
dataset containing the feature
classes you want to edit must be
registered as versioned before they
can be edited.

See Understanding ArcSDE for
more information about
versioning.

Versioning with MOLE

1. Connect to the SDE data-
base in ArcCatalog contain-
ing the MOLE layer you want
to edit.

2. Right-click the MOLE feature
dataset or feature class you
want to edit in the ArcCatalog
Catalog tree, then click
Register as Versioned.

If the feature class is con-
tained within a feature
dataset, register the feature
dataset as versioned. If the
feature class is not within a
feature dataset, register the
feature class as versioned.

3. Right-click the connection to
the database containing the
feature classes you want to
edit and click Versions.

The Version Manager
window will open.

4. Right-click the name of the
parent version—the version
you will create the new
versions from—in the Version
Manager and click New.

The New Version dialog box
will open.

5. Type a name for the version
in the Name text box in the
New Version dialog box.

6. Click one of the Permission
buttons to set the security
level of the version, then click
OK in the New Versions
dialog box. »
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The new version will be
displayed in the Version

Manager. Follow the previous
steps to create more versions

if you desire.

7. Close the Version Manager
window.

8. Open the feature class you
want to edit in ArcMap,
following the instructions in
Chapter 4, ‘Adding MOLE
symbols in ArcMap’.

9. Click the Source tab at the
bottom of the ArcMap TOC.

The parent version of the
geodatabase will be listed at
the top of the TOC.

10. Right-click the parent
version in the TOC and click
Change Version.

11. Click the version you want to
edit in the Change Version
dialog box, then click OK.

The new version name will
be listed at the top of the
TOC. You can now edit the
version. Make sure you save
your edits. Edits will not be
added to the feature class
until you reconcile and post
them to the parent version. »
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¥ersion Manager (sde on britain}

Name Ovaner Access Last Modified
MOLEGraphics1 SDE Private 1/29/2003 4:47.56 P
zde Fublic 1429/2003 4:47:56 P

SF= Layers
= B sde DEFALLT (britain)
= {f sde. SDE MOLEGraphics
] sde. SDE. taskForcelnits Features
*
sde.SDE. taskForceUnits Symbols

Display  Source;

SE= L_ayers
= 5 sde DEFAULT (britain)
= 1 sde.SDEMOLE X Remave

= b sde.SDE.t
S e SEL ) aekd Table .

sde. S0t 5

Cancel

- £ Layers
L= 5D, MOLEGraphics] (hritain)
- Y sde.SDE.MOLEGraphics
=] sde.SDE askForceUnits Feature
*
sde.50E kaskForceUnits Symbols
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12.

13.

14.

15.
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Open the Versioning toolbar
by clicking View in the
ArcMap Main menu, pointing
to Toolbars, then clicking
Versioning.

Click the Reconcile button in
the Versioning toolbar.

Click the parent version in
the Reconcile Against
Version dialog box and click
OK.

Click the Post button in the
Versioning toolbar to save
the edits to the parent
version of the geodatabase.

Vi
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m Daka Yiew

Ei Layout View
Zoaom Data [3
Zoom Layouk »
Bookmarks »
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Cancel
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A

Add Formation button 85, 92
Add MOLE Data button 52
Add Tactical Graphic tool 58
Affiliation color. See Tactical graphic Layer
Properties dialog box: Renderers tab
Aliases 46
ArcIMS
and MOLE 104
requirements for using MOLE 104
unsupported MOLE symbols 105
ArcMap Server 104
ArcReader 104
ArcSDE
and MOLE 104
Arrow symbols
creating 55
Attribute Editor
force elements
attribute fields 48
illustrated 48
mentioned 53, 54
tactical graphics
attribute fields 49
illustrated 49
mentioned 56
Type field 49
valid attribute values 49

Cc

Callout lines 65
Class extensions 41
Convex hulls. See Force concentrations
Coordinate tool
adding MOLE symbols 98, 99

D

Declutter Graphics button 84
Display styles. See Symbol styles

E

Echelon Scale Band Equalizer 89
Echelon Scales button 83
Echelon scaling
described 68
from the Layer Properties dialog box 68
illustrated 69
setting 77, 78
symbol size units 78
with the Military Overlay Commands
toolbar 89, 90
Enable Leadering button 83
Enable Stacking button 83
Enterprise geodatabase 104

F

Feature classes
attributes 46
creating
force elements 43
tactical graphics 44
custom 44
MOLE custom object types 44
required field names 46
spatial reference 43
Feature datasets
creating 42
spatial reference 42
Force concentrations 65
Force element Layer Properties dialog box
Cache tab
graphic selection 64
graphic update 64
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Force element Layer Properties dialog
box (continued)
described 64
Labels tab 65
Leadering tab 66
Scaling tab 68
Stacking tab 67
Symbols tab 64, 65
Force element symbols
adding 52, 53
components 60
described 3, 40
editing 54
modifying from the Layer Properties dialog
box 70
modifying with the MOLE toolbars 86
rendering 60
Force elements. See Force element symbols
Formation Template list 85
Formations
adding 92, 93
creating 91
Frame height. See Symbol size

L

Leader Graphics button 95
Leader Graphics tool 94
Leadering
callout lines 74
described 66
individual force element symbols 94, 95
leader tolerance 87
rules 66, 87
selecting leadered symbols 73
setting properties 73, 74

styles 66
with the Military Overlay Commands
toolbar 87
112

M

Military Force Elements toolbar
described 85
Military Overlay Commands toolbar
described 83, 84
Military Overlay Tools toolbar
described 84
Military Tactical Graphics toolbar
adding tactical graphics. See Tactical graphic
symbols: adding with the Military
Tactical Graphics toolbar
MOLE Attribute Editor. See Attribute Editor
MOLE custom object types. See Feature
classes: MOLE custom object types
MOLE feature classes. See Feature classes
MOLE force element symbols. See Force
element symbols
MOLE layers
exporting to ArcSDE 106
group layers 54, 57
MOLE Symbol Editor. See Symbol Editor
MOLE temporal layers
creating in Tracking Analyst
described 101, 102, 103
overview 100
supported MOLE symbols 101
MOLE toolbars
described 4, 83
opening 5
MOLEtemplate.mdb geodatabase 45
Move Leader tool 84
Multiuser editing 104

P

Personal geodatabase
creating 41
creating (ArcView users) 45

R

RDBMS 104

Refresh Graphics button 84

Relational database management system. See
RDBMS

Renderers. See Tactical graphic symbols:
renderers

S

Scale-dependent display. See Echelon scaling
Scaling. See Echelon scaling
Select Graphics button 84
Set Size tool 84, 86
Shapefile 52
Stacking
described 67
rules 67, 75, 87
setting properties 75, 76
tolerance 87, 88
with the Military Overlay Commands
toolbar 88
Style items 72
Symbol Editor
adding force elements 52, 53
adding tactical graphics 56
force elements
battle dimension 50
illustrated 50
Symbol ID 50
symbol list 50
modifiers
affiliation 51
country 51
echelon/mobility 51
order of battle 51
status 51

type 51
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Symbol Editor (continued)
tactical graphics
illustrated 51
Symbol frame properties
changing 71, 72
Symbol ID
components 60
conflicts 54, 60, 61
described 2
Symbol Information 84
Symbol size
changing 70
changing with the Set Size tool 86
described 65
Symbol styles 65
Symbol ID attribute field 46
Symbology
force elements. See Force element symbols:
rendering
tactical graphics. See Tactical graphic
symbols: renderers

T

Tactical graphic area renderers. See Tactical
graphic symbols: renderers: area and
point rendering

Tactical graphic Layer Properties dialog box

Renderers tab 79, 80
Scaling tab 80

Tactical graphic line renderers. See Tactical
graphic symbols: renderers: line
rendering

Tactical graphic point renderers. See Tactical
graphic symbols: renderers: area and
point rendering

Tactical graphic renderers. See Tactical graphic
symbols: renderers

Tactical graphic rendering. See Tactical graphic
symbols: renderers

INDEX

Tactical graphic symbols
adding 55, 56
adding with the Military Tactical Graphics
toolbar 58
arrow symbols. See Arrow symbols: creating
described 3, 40
editing 57
renderers
area and point rendering 61
associated 79
available 79
described 58, 79, 81
disassociating 82
enabling 81, 82
line rendering 60, 61
supported symbols 81
Temporal layers. See MOLE temporal layers
Tracking Analyst. See MOLE temporal layers

\'}

Versioning 107, 108, 109
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Z values
feature classes 43
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