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1 Introduction
Welcome to FLASHPOINT CAMPRIGNS - COLD WAR

This is a grand tactical combat simulation on the Cold War battlefield. As
the force Commander, you will plan and then issue orders and Standard
Operating Procedures to your battalion, brigade, or regimental forces
shaping the fight by maneuver and your intent. Your forces will engage
the enemy on rendered real-world map locations. Each hex is 500m of
militarily significant terrain. Each battle can last 4 to 24 hours of in-game
time. Your troops will meet their foes any time of day and in any
environment.

The game engine is based on asynchronous WEGO turns. This means
you will issue orders and then watch a variable amount of time unfold on
the battlefield. Then issue or adjust orders to react to what has
happened as you execute your battleplan.

Flashpoint Campaigns-Cold War is a deep simulation of combat
operations where your forces are arranged in maneuver units of
companies, platoons, and sections of tanks, infantry fighting vehicles,
infantry squads and teams, recon forces, engineers, air-defense and

anti-tank systems, helicopters and more. As the Commander, you must
use available off-map assets like long-range artillery, rockets, or
airstrikes.

Your efforts in this complex battlespace will be constantly challenged by
modeled features like Electronic Warfare, Air Superiority, Realistic
Weather, Line of Sight and Fire, Terrain and Elevation, Smoke and
Mines, and Human Factors like training, morale, and readiness. All these
elements must be considered if you are to be victorious on the
battlefield.

The game is packed with information dialogs, map overlays, and range
rings to aid you as Commander, master the situation, and understand
your force’s capabilities.

Flashpoint Campaigns-Cold War is a data-rich simulation where each
nation has information on National Characteristics, Command
Parameters, and Orders of Battle. Data Tables are packed with era-
specific equipment and troops. Weapon Systems of the time, such as
guns, missiles, precision munitions, small arms, and much more, are
comprehensively modeled.

As a toolkit, you can create your own scenarios and campaigns. You can
also dive deeper and create or modify game data, artwork, and sound
effects as you see fit. All these modding capabilities are supported by
detailed documentation.

1.1 What's in This Document

We created this document to help Users understand how to create Maps
and Map Values with QGis. This guide uses the QGis GIS tool as the
editor to create a map values bitmap defining the terrain for the
Flashpoint Campaigns game engine.

WARNING: There are no supplied tools for rendering the art
portion of the map. You will need to use your own tools and
style to make the visual part for the game based on the work
here to setup the values used in game.

NOTE: Areas of interest or buttons on form pictures are outlined in red.

NOTE: Some images in this manual are from other versions of the
game. While your maps and units may be different, all the information
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and how it is used and displayed will match the information seen in this
manual.

1.2 Manuals

We have chosen to go with many living manuals to cover game
interface/play, learning the game, basic tactics, Content Creation, and
Game Modding for the Cold War game engine. We also have guides that
cover that area of operations. The affected manuals and guides will be
updated as the game is updated, and PDFs of these changes will be
included with the new patches.

1.2.1 The Field Manuals (FM)

These are the core manuals on how to play, create content for, and
modify data for the Cold War game engine. Before jumping into Content
Creation, we strongly recommend you review the first three manuals,
Game Operations, Battlefield Primer, and Tutorial Operations if
you are new to this type of game and warfare. Returning Red Storm
players should review Game Operations to get details on new features,
as there are many.

These documents are found in the Documents\FMs folder.

e FMO01: Game Operations — Detailed information on the game, its
interface, and how to use it

e FMO02: Battlefield Primer — Fighting in the Cold War
e FMO03: Tutorial Operations — How to learn and play the game
e FMO04: Scenario Design — How to make or edit scenarios

e FMO05: Battle Planning — How to create or edit battle plans. Battle
Planning is a unique topic of Scenario Design.

e FMO06: Campaign Design —How to make or edit campaigns

e FMO07: Map Construction — This Manual - How to make simple maps
for the game

¢ FMO08: Game Modifications — How to revise elements of the game
e FMO09: Data Structures and Editing — How to edit or build data sets

e FM10: Weather Setup — How to add in weather from other locales

1.2.2 What's New

The What's New PDFs summarize any changes and fixes when updates
are released.

These can be found in the Documents\WhatsNew folder.

1.2.3 FPC Hotkeys

This PDF document lists all the unique game key presses for Function
keys and all hotkey definitions. There is no ability to rebind due to the
large number of functions in the game.

This document is in \Documents folder.

1.2.4 FCCW Southern Storm Game FAQ

To stave off forum-clogging threads on various topics that we either
don't control or can't support, we have created this FAQ document with
the answers to those specific topics.

Please review the FAQ for answers to several game topics related to the
game but not on how to play the game.

This document is in the \Documents folder.

1.3 Gender Pronouns and Inclusion

We understand that our simulation will be played by users of all genders.
We try to keep language in the game and manual gender neutral, when
possible, but sometimes use the pronoun “he” to refer to the user. This
is merely to streamline the writing and is not meant to exclude anyone
or note a specific gender.

The On Target Simulations team supports the inclusion of all people in
the field of wargaming.

March 7, 2025 On Target Simulations, LTD
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2 Map Making

Welcome to the Flashpoint Campaigns Guide to creating Maps and Map
Values with QGis. This guide is using the QGis GIS tool as the editor to
create a map values bitmap defining the terrain for the Flashpoint
Campaigns game.

2.1 Game Map

The game map in Flashpoint Campaigns defines the terrain for the
game, and for the players (be it a computer player or human player).

Flashpoint Campaigns uses hexagon-based maps, where the terrain
partitioned into 500m hexagons (hexes). Each hex defines the local
mobility, local visibility / occlusion at ground level, and the local cover.
Each hex also defines its altitude (above sea level), and the height to
which its contents (fields, forests, high-rise buildings) extend from the
ground.

In addition, each of the hex’ six sides can have special properties:
e Having a road (and great mobility) into the adjacent hex,

¢ Being a barrier to the adjacent hex, blocking or delaying movement
across the hex side as a wet or dry obstacle, and enabling bridges to
be placed to reduce the barrier

e Representing a height difference, with large height differences
(steep slopes) being impassable to vehicles

e Beach lines, enabling landing craft to unload its cargo from the water
hex across the hex side into a dry hex

This is illustrated in the figure below, where a piece of field terrain is
crossed by a secondary road and a railroad, and bordered by a wide
water obstacle (North, Northwest) and a minor water obstacle
(Northeast, Southeast).

Figure 1: A game map hex (see the yellow highlight), with its properties for the central
terrain and for the six hex sides in the gray panel

The Flashpoint Campaigns game uses the terrain to perform path-
planning (on the ground, and in the air), to pick positions for
observations, concealment, interdiction, and for line-of-sight/line-of-fire
calculations.

For line-of-sight calculations, the terrain is treated as several plateaus,
each containing objects on their terrain, and atmosphere above them.
The objects and the atmosphere above it both have different properties
with respect to blocking / attenuating the (optical, thermal, RADAR) line
of sight. See Figure 2.
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Map Making



Flashpoint Campaigns - Cold War

FMO7 - Map Construction

The Flashpoint Campaigns game includes the ‘Map Values Scanner' to
scan a bitmap to generate a terrain description (*.fp10)file.

The Map Values Scanner requires as input a bitmap (*.png file) with 128
pixels per kilometer, with pixels having colors defined by the Map Data
Types file. This Map Data Types is a spreadsheet telling the scanner
which colors represent elevation, fields, forests, roads, and streams. See
Figure 4 and see Appendix B. Default FCSS Map Data Types for a more
complete description.

i Elevation 2 elevation

- - % Heght Scanning
\ Name. Type _ Visibility Cover Mobility (m) Other R-Low R-High G.Low G-High B-Low B.High Weight Description
Elevation 1 elevation o o ° S0 1 1 Elevation 1
Gevaton3 Gewn 0 0 0 50 3 18 10 M6 18 6 6 1 Gewons
Elevation 4 elevation L] o o 50 4 85 87 93 5 45 47 1 Elevation 4
Bevtoon's Wm0 6 6 % 5 6 @& W T % ;@ 1 Sewens
Bevetons Gmon 0 6 0 38 6 4 % W W 4 5 1 Gwsss
Bevson? Gowin 0 0 0 3 7 i 18 W W & & 1 S
Gvatons Gefn 0 6 0 S 4 16 1 124 16 $ N 1 Beetens
. . . o P weson 0 0 6 S 3 17 16 155 155 a3 uS 1 Gessons
Figure 2: Lines-of-sight, taking into account the atmosphere (hatched) above hexes, and Bewsson1o deaton 0 0 0 50 10 22 200 18 1% 143 M5 1 Dewsenl
. . Elevation Unknown elevation o o ° S0 99 o 255 o 255 o 255 0.02  everything not already found
the objects in the hex
Farm Fields o 80 10 7 3 191 195 167 n 139 143 1 Fialds
Marsh hex 70 10 s 3 126 130 126 130 253 255 1 Marsh/swamp, hard to traverse
Orchard/Vineyard hex 30 15 40 3 182 184 ” 74 237 239 : S Short, well spaced trees / vines
2.2 Ma P Creation Process T T % e % G TR R TR S Il v
L}
The aim of map creation is to define terrain such that the Flashpoint Figure 4: Part of the FCSS Map Data Types file, defining the interpretation of the map
Campaigns game, the Flashpoint Campaigns computer player, and the values bitmap

human player all understand it.

This guide focuses on creating maps for the Flashpoint Campaigns game
and Flashpoint Campaigns computer player; creating a pretty map for the
human player is more an‘art” and does not need to be restricted by this
guide. See Figure 3.

26c0uqaA KOSq 2n69w [Magst]

2ne9u [mget]
oL KiAGt [magei]

oL A6 [mIgeL]
31 109q"

oisd

Figure 5: The map values bitmap input for the terrain described in the first figure

1 Create Map Values Scanner r :-_ ARy 48 - Create pretty

input (png) : : | S Scanning the map values bitmap is a fully automatic process. The effort
(jpg), optionally

of creating the map is in creating the input for the Map Values Scanner,
2 Scan Map Values (create fp10) Rl the so-called Map Values Bitmap. For this, we recommend using a third-
party tool dedicated to creating maps: QGis.

Figure 3: The map making process
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2.3 QGis

This guide is using the QGis GIS tool as the editor to create a map
values bitmap.

QGis is an attractive editor because it is free, it handles digital elevation
data (DEM) well, it allows you to draw quickly to a hexagon grid, and it
offers nice overlays of tile maps from OpenStreetMap / Google and Bing.

QGis also comes with two disadvantages: it is a complex tool designed
for manipulating map data in general, not just hex game maps. And it
doesn't automatically create pretty maps. However, it allows you to
create mashups blending your annotations with OpenStreetMap / Google
/ Bing maps or generated relief data.

This guide (and corresponding example project) describes how to
configure QGis and create a first map. The corresponding example
project includes a set of QGis styles and templates tuned for creating a
map values bitmap for the Flashpoint Campaigns 2.x engine (see
Appendix A).

NOTE: To get the most out of QGis, notably out of the OpenStreetMap /
Google / Bing layers, QGis is best run from a computer connected to the
internet.

3 Example Map Area and Example QGis
Project

3.1 The Example Map Area: Minden, West-
Germany

As a map example, I've chosen to recreate the area around the Porta
Westfalica area, near Minden and Bad Oeyenhausen, the Weser River
and the Mittelandkanal, and the former, Cold War, boundary between
the West German I Corps and British I Corps in NORTHAG, West-
Germany.

It is a good example location since it involves considerable elevation, a
river, highway and major roads, lakes, industry, and urban areas;
covering many of the terrain types supported by the Flashpoint
Campaigns game.

This area also plays a key role in Ralph Peter’s ‘Red Army’ cold war
fiction book.

3.2 The Example Project ‘Minden area.qgs’

The example QGis project ‘Minden area’ is made available along with this
manual. You can either follow this manual closely to create a similar
QGis project from scratch. Alternatively, you can skim this manual while
checking the example project. Or even use the manual and project to
create your own map without having to do a lot of set-up work.

4 Getting Started

To create the map, we are going to need the following tools and assets
(in addition to the Flashpoint Campaigns game):

= QGis, version 2.x, x64 for Windows (not the version 3.x series). 2.18
is the latest 2.x version.

» QGis style presets files for elevation, map elements and print
composition; they preset match the colors, thickness and resolution

March 7, 2025 On Target Simulations, LTD
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When using a computer connected to the Internet, it is recommended to
download QGis and download and install the plug-ins the ‘normal way’.
See sections 3.1 and 3.2.

When using a computer that is not connected to the Internet, please
install QGis and the plug-ins from the installer files made available. See
sections

4.1 Online: Downloading and Installing QGis

The QGis 2.18 downloads are available from the QGis download folders:
https://download.qgis.org/downloads/

Pick the installer most suited for your system. Typically, this will be
Windows stand-alone installer 64-bit ( QGIS-OSGeo4W-2.18.28-2-Setup-
x86_64.exe ).
https://download.qgis.org/downloads/QGIS-O0SGeo4W-2.18.28-2-Setup-
x86 64.exe

After downloading, install QGis. After installing QGis, launch the QGis
Desktop app.

4.2 Online: Installing in QGis

Our next step is to install, from within QGis, three plug-ins which will
help us creating maps:

1. MMAQGis plug-in, which adds the ability to create 500m hexagon
grids to align with / snap to

2. OpenLayers plug-in, which adds the ability to add a layer from
Google Maps (terrain or satellite), Bing Maps (terrain or satellite) or
OpenStreetMaps (various) in the editor, to guide our drawing.

3. GeoSearch plug-in, which will help us find and navigate to named
locations

4.3 Two Essential Plug-ins

Install the plug-ins by choosing the "Plugins" menu, "Manage and Install
Plugins". A dialog will pop up, enabling us to search and install plug-ins.

Enter "mmqgis" in the search box, select it in the search results, and

press "Install Plugin”.

Next, enter "openlayers" in the search box, select the "OpenLayers
Plugin" from the search results, and install it.

Close the "Manage and Install Plugins" dialog.

/ Plugins| Installed (23)

i Installed

9 Notinstalled

v
o e
# Settings

Search |

[4] + Coordinate Capture
DB Manager
g Dxf2shp Converter

mevis

o fTools

) GdalTools

(]2 Geometry Checker

[[]#2x Geometry Snapper

“f Georeferencer GDAL

[ %3 GPS Tools

Heatmap

M1 Interpolation plugin

[V] ¢+ MetaSearch Catalogue Client
1

[ OfflineEditing

1@ OpenLayers Plugin

& Oracle Spatial GeoRaster

# Processing

[(@ Raster Terrain Analysis plugin
[41 .. Road graph plugin

\J7 Spatial Query Plugin

‘& Topology Checker

¥, Zonal statistics plugin

mmgqgis

A collection of QGIS vector layer
operation plugins

MMQGIS is a set of Python plugins for
manipulating vector map layers in Quantum GIS:
CSV input/output/join, Geocoding, Geometry
Conversion, Buffering, Hub Analysis, Simplification
Column Modification, Color Ramps, and Simple
Animation. MMQGIS provides an alternative to the
native QGIS vector plugin set and Sextente, with
verbose progress reporting, an intuitive user
interface, direct shapefile/CSV-file access, and
some additional capabilities missing from other
plugin sets.

’ 130 rating vote(s), 269679 downlo|
Category: Vector

Tags: merge,animate,delete,sort,vector
More info: homepage tracker code repository

Author: Michael Minn

Installed version: 2016.8.18 (in
C:\Users\Robert\.qgis2\python\plugins\mmqgis)
Available version: 2016.8.18 (in QGIS Official
Plugin Repository)

< >

Uparade all  |Uninstall plugin Reinstall plugin

Close Help

Figure 6. QGis Manage and Install Plugins dialog with MMQGis and OpenLayers plug-

ins installed
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4.4 Creating a Folder for Our Map Project
and Extracting FC Presets

Switch to Windows explorer and create a new folder for this map
creation project. We'll use it to store our QGis map data.

For this project, I've created a “"Minden area” folder somewhere under
my Documents.

From the example project, copy the three subfolders
'_qgis_elevation_styles’, *_qgis_print_composer_templates’ and
'_qgis_vector_styles”:

I [+ = | Minden area

Home Share View

€ -~ 1

» Robert » Minden area

Mame Date modified Type

_qgis_elevation_styles /1072016 :32 AM  File folder
2016 9:49 AM File folder

F2016 5:44 AM File folder

_ggis_print_composer_templates

—
=]

MU U
=
=

_ggis_vector_styles

Figure 5 Our new map project folder ‘Minden area’ with the
qgis_fcrs_styles_and_templates.zip extracted there

4.5 Setting Up Our QGis Project and
Coordinate System

Let's set up our first QGis project. It might be a bit of work, but the good
news we can (re)use the project for multiple maps.

Switch to or launch QGis Desktop
Use "Project" Menu, New to create a new project.
Use "Project" Menu, Project Properties to open the Properties dialog.

# Project Properties | Genera by 7 X

¥ General settings

A cenerl

%:.‘ CRS

Project fie | |

Praject title |Minden area ‘

BN 1dentify layers Selection color + Background color -
Save paths | relative -

[] Avoid artifacts when project is rendered as map tiles (degrades performance)

IR ows server

¥ Measurements

W Elipsoid
(.@ (for distance calcuations) (Cem )T
B

g Relations Semi-major Semi-minor
Units for distance measurement | Meters -

Units for area measurement Square meters -

w Coordinate display

Display coordinates using |Map units (degrees) -

Precision @ Automatic (O Manual 2 2 decmal places

w [] Project scales

Figure 6  Enter project title in project properties

Enter a project title, then change to the CRS tab.

WARNING: In the CRS tab, setting the right coordinate reference
system for the project is essential to achieve the correct map scale; (I
have had to redo over 20 maps after getting it wrong here).

We need the CRS associated with the right UTM zone (out of 60 UTM
zones) for the location at hand.

See the Appendix C for which UTM zone to use. For this map, in former
West-Germany, the CRS to use is UTM32N (since UTM32U is north (N) of
the equator). Normandy, France would be UTM30N, Kursk, Russia would
be UTM37N, Korea would be UTM52N, and the Falklands/Malvinas would
be UTM21S.

In the Filter box, enter WGS UTM followed by the UTM column, and
select the corresponding WGS84/ UTM zone. For this map, it will be WGS
84/ UTM zone 32N. Select it and press OK.

March 7, 2025 On Target Simulations, LTD
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ar % be
Enable "on the fly’ CRS transformation
Fiter |
Recently used coordinate reference systems
Coordinate Reference Systam Authority ID
WGS 84 [ UTM zone 32N EPSG:32632
%y Defaultstyles
IR ows server
) @ Macros
=l Relations
< >

Variables

Coordinate reference systems of the world [ Hide deprecated CRSs

Coordinate Reference Systam Authority ID -~
WGS 84 / UTM zone 23N EPSG:32623
WGS 84/ UTM zone 235 EPSG:32723
WGS 84 / UTM zone 24N EPSG:32624
WGS 84 / UTM zone 245 EPSG:32724
WGS 84 / UTM zone 25N EPSG:32625
WGS 84 / UTM zone 255 EPSG:32725
WGS 84 / UTM zone 26N EPSG:32626
WGS 84 / UTM zone 265 EPSG:32726
WGS 84 / UTM zone 27N EPSG: 32627
WGS 84 / UTM zone 275 EPSG:32727
WGS 84 / UTM zone 28N EPSG:32628
WGS 84 / UTM zone 285 EPSG:32728
WGS 84 / UTM zone 29N EPSG:32629
WGS 84/ UTM zone 295 EPSG: 32729
WGS 84 / UTM zone 2N EPSG:32602
WGS 84/ UTM zone 25 EPSG: 32702
WGS 84 / UTM zone 30N EPSG:32630
WGS 84 / UTM zone 305 EPSG:32730
WGS 84 / UTM zone 31N EPSG:32631
WGS 84 / UTM zone 315 EPSG:32731
WGS 84/ UTM zone 32N EPSG:32632 v
< >

Selected CRS: |WGS 84 / UTM zone 32

+proj=utm +zone=32 +datum=WGS84 +units =m +no_defs

Cancel Apply Help

Figure 7 Selecting UTM 32N (for West-Germany maps), and enable 'on-the-fly' CRS
transformation

Enable automatic 'on the fly' CRS conversion. This is necessary for QGis
to adapt its projection towards tiles from Google / Bing/ OpenStreetmap
overlays. Press OK.

Now it is time to save our project. Make sure to save the project in the
folder we already created.

./ Choose a QGIS project file X
- v 4 » Robert » Minden area v & Search Minden area y-l

File name: ‘ Minden area »

Save as type: | QGIS files (*.qgs ~.0GS) ~

 BrowseFoders Conc

Figure 8  Saving the project in a dedicated folder

4.6 Downloading and Adding Digital
Elevation Model (DEM) Data
For our map, we need (digital) elevation data. This elevation data can be

downloaded for free from, for example, Google’s EarthEngine:
https://earthengine.google.com/.

Sign-up for the Earth Explorer and then enter the Earth Explorer.
The elevation data is available via:

https://developers.google.com/earth-
engine/datasets/catalog/CGIAR _SRTM90 V4

Pan and zoom towards the area in which the map is situated. Next, add
a geometry layer (called ‘geometry’) with a single rectangle using the
drawing tools. Make the rectangle large enough (I've covered most of
West-Germany and East-Germany).
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In the scripts panel, add code to read and export SRTM elevation data NG
for the rectangular area we've drawn, as shown below. B
Figure 10

Script:

e D NS T T

- Imports (1 entry) @
- var geometry: Polygon, 4 vertices
type: Polygon
-coordinates: List (1 element)
-0: List (5 elements)
+0: [7.485952281197132,46.33654768546157]
»1: [17.692251109322132,46. 33654768546157]
»2: [17.692251109322132,53. 157518831474306]
»3: [7.485952281197132,53.157518831474306]
+4: [7.485952281197132,46.33654768546157]
geodesic: false

ct by drawing a rectangle in the right ares on the mep, and call it geometry

1 5 geoReEry 0
2
3 // Lo RTM data for t
4 var dataset = ee.Image( H
5 var elevati = dataset.select( ion’).clip(geometry);

i 6 Map.centerObject(geametry) 3

7 Map.addLayer(elevation, {min: 0, max: 1000}, 'elevation'); level for visualization
a8
9 t the SRTM data for the ngle to the Google drive corresponding to your account
18 Export.image.toDrive(elevation, ion‘);
1
12  // Next, in the Tasks panel, run the task to perform the export
13

Figure 11
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// RAdd a geometry object by drawing a rectangle in the right area on the map, and call it geometry

// Load SRTM data for the rectangle

var dataset = ee.Image ('CGIAR/SRTM90_V4'); // Load SRTM90

var elevation = dataset.select('elevation').clip(geometry); // Get the elevation for the rectangle
Map.centerObject (geometry) // Pan and zoom the Earth Engine to the
rectangle

Map.addLayer (elevation, {min: 0, max: 1000}, 'elevation'); // Display elevation, clipping at 1000m above

sea level for visualization

// Export the SRTM data for the rectangle to the Google drive corresponding to your account
Export.image.toDrive (elevation, 'elevation');

// Next, in the Tasks panel, run the task to perform the export

Figure 12  The script as copy-able text

Next, run the script, which will result in a task in the Tasks tab on the
right side of Earth Explorer. Select and Run the task to export the
elevation data to your Google Drive. Make sure to select the GEO_TIFF
format and a Scale (resolution) of 128m per pixel.

Task: Initiate image export

Task name (no spaces) *

elevation

Coordinate Reference System (CRS)

Scale (m/px)

128 S

DRIVE CLOUD STORAGE EE ASSET

Drive folder

Filename *

elevation

File format *
GEO_TIFF

o

Figure 13

Finally, run the task, wait for it to complete, and download the
generated .tif file from from Google drive. Place it in the project’s folder.

Then switch to QGis and our project.

In QGis, we'll add a new raster layer to our project. Choose the "Layer"
menu, Add Layer, "Add Raster Layer", and select the .tif file:

# Open a GDAL Supported Raster Data Source L\\s ps

L » Robert » Mindenarea » srtm_38 02 v O Search srtm_38_02 2
Organize + Mew folder F: » [N e
& Quick access Mame Date modified Type Size
|j readme Text Document IKE
¢& OneDrive - )
[ srtn_38_02.hdr HDR File 2KB
3 This PC [7] srtm_38_02.tfw TFW File 1KB
= srtm_38_02 TIF File 70,431 KB
d’ Network
o& Homegroup
File name: | srtm_38_02 ~ ‘ All files (%) ~

Figure 14 Adding a Raster Layer containing the SRTM elevation data

After the adding the layer, we'll see the layer displayed in our project in
gray scale:
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55
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Figure 15 Our project with the DEM raster layer

Before we save the project, let's close some QGis' UI panels which we
won't need: the Browser panel and the Shortest path panel.

Save the project.

4.7 Finding Minden

To find Minden’s location, we first look it up on the web outside QGis,
and, using the OpenStreetMap layer pan and zoom to the same area.

(Yes, QGis 2.x used to have a working GeoSearch plug-in, but that plug-
in is no longer functional).

-] o

Search Results X Ranaby
Results from OpenStreetMap Nominatim

Results from GeoNames

No results found

Figure 16  Looking up Minden on the web.

f A
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Bing Maps

Figure 17 And having found the same area, using an OpenStreetMap layer in QGis

5 Defining Our Map

WARNING: Here's comes a tricky bit, since getting this wrong may
cause us to end up with a map at the wrong scale, and effort wasted. If
you use the example project to create your own map, make sure to
follow the instructions related to the coordinate system.

Make sure QGis is now using our UTM coordinate system again (since
measurements on other coordinate systems might result in the wrong
scale). Check "Project", "Project Properties”, "CRS" tab and re-select our
WGS 84 / UTM zone entry again. Press Apply, OK.

5.1 Decorative Grid 5km

Next, enable a decorative square grid at 5km scale. This will help us
draw a box reflecting the intended map size. To display the decorative
grid, use the "View" menu, Decorations, Grid. In the Grid properties
dialog, select Enable grid, and set the Interval X and Interval Y to 5000
(meters). Press Apply and OK.

Jﬁlb "\ﬁ@@’}ﬁ}%))“;lg}gj&%) 2_,. ﬂ\x : '%'SE'DL@E

/. | i - "‘ fz W 2 % @bl (g =g @ ..u 1:; aba] csw ") “

Layers Panel X
e Te&~#F0

© GeoSearch
~ [ ¥ srtm_38_02
4
545

/' Grid properties

Enable grid

D Draw annotation

Interval X |5000 |

Annotation direction |Herizontal

Interval Y [5000 | Fant...

Grid type Line i Distance to map

frame et

Line symbol —
Coordinate precision |0

SEL DI VYNANS

- Marker symbol +
o= Update Interval { Offset from
&5 offsetx o |
Canvas Extents Active Raster Layer
’L Offset ¥ ‘U | b
—5
o Cancel sty
= IS W TS

Figure 18 Enabling a decorative 5km grid

5.2 Creating an Area Box

To pick and plan our map area, we are going to create a map area box.
The typical map size for FCSS is 46x30 hexes, which at 500m hex
corresponds to approximately 20 x 15 km (the hexes overlap a bit in the
horizontal direction, and consume 433m width, not 500m).

WARNING: QGis will let you create larger or smaller maps just as
easily. My experience is that beyond 35km, the earth's round shape will
cause bending of the UTM based hex grid (which we'll create later), so
lines and shapes drawn on this QGis hex grid tend to deviate from the
grid assumed by FCSS, and "leak” into neighboring hexes. The large
90x60 hex "Eiterfeld” northern Fulda corridor map in Flashpoint
Campaigns: Germany Reforged was a challenge because of this. For a
first map, I suggest starting small with a 20x15km area.
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Now, let's create a new layer for our new map area (and future ones),
and then draw the area box.

Use the "Layer" menu, "Create Layer", "New Shapefile layer" to define a
new layer. In the dialog box, select Type "Polygon”, and check that the
CRS used is our WGS 84 UTM one.

Under "New field", type "area", set the type to "Text data", and press
"Add to fields list". This will add a field for the area's name.

a

0 SR AR PLAHPPQHT AC
=
& = @, & &l o

[ .-On pp B ng = [y g =

4

Layers Panel 8 x

B e TE&-BAL

© GeoSearch
v 1 & srtm_38_02
-+
545

/ New Shapefile Layer
Type

O Point O Line @ Polygon

Fie encoding System -

Selected CRS (EPSG:4326, WGS 54) - &
Hew field

name ||

Type |Textdata -

«

Add to fields list

Fields list

Mame Type Length Predsion
id Intger 10
area String 80

N9+ BRI LDDADNNANS

< >

Remove field

Figure 19 Creating a new layer to contain the area box(es)

Next, press OK to create the layer. Name the layer "area_boxes" and
save it insider our project folder.

4 s
&« v » Robert » Minden area » v O Search Minden area p-l
File name: .
Save as type: | ESRI Shapefile [OGR] (*.shp *.SHP) ~
~ Browse Folders Cancel

Figure 20 Saving the area boxes layer as "area_boxes" inside our project folder

Now we select the newly created "area_boxes" layer in the Layers Panel,
and toggle editing to "on" (using the Pencil icon, or the Layer menu,
Toggle editing).

Next, we draw a rectangle of 4 grid squares wide (4x5km = 20km) and
3 grid squares high. It doesn't have to be pixel perfect, and its location
doesn't matter too much. Under "Edit" menu, choose Add feature. Draw
the polygon by clicking the four corners of a 4x3 grid square rectangle,
then use the right mouse button to indicate we are done and show the
dialog.

Enter "Minden" as the area name. You can leave the id blank. And press
OK. (Or, if you are not happy, press cancel, so the polygon is discarded,
and you can create a new one).

g

SN=ImEE: 3 D D = ORI & [
O RN A2 BDD QA0 @6 -{-§
J | @ [ a v% /p@ ﬁ >2 W [y @By @ :m:‘ nr:; abe csw ﬁ) “
Layers Panel
= T&-FH0

@ area boxes
o GeoSearch

7 - 7
- F srtm_38_02 ) area_boxes - .. ? x
-
545 id MU

area |Minden| x|

DA IINANS ¥

3
¥

Figure 21  The pop-up dialog when we're done drawing the area box rectangle
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Sk

]

Figure 22 Our 4x3 5km square box for the Minden area

Make sure to save the edit to the area_boxes layer, using "Layer" menu,
"Save Layer Edits".

5.3 Styling and Positioning the Area Box

QGis gave the area_boxes layer a default style (green uniform fill). We
are only interested in the box's only, so let's change the style. In the
Layers panels, select the area_boxes layer. Use right mouse button,
select Properties, then select the Style tab. Using the "Style" button at
the bottom, Load Style, and select the "editing_style_areabox.gml" style
from the presets we installed previously in our project folder.

ReGet BB IDBIIFNANS N L

Simple il

comers diagonal dotted  green  land  water  wine

4

/' Load layer properties from style file X
4 || > Robert » Mindenarea » _qgis_vector styles vio s

Organize = New folder

~
3t Quick access Name

Dev [] editing_style QML File 1akB

T 7 oo [ ed QML File 11kB

[ edi QML File 1KB
v L deri & Downloads
yer renderin o e [] editing_: QML File e

| Layer transparency ] Documents [} editing_s QML File T2KB
| Layer blending mode. fp’“ e < T - o >

[ Draw effects File name: | editing_stye_srea_boxarml | oGS tayer styeFiie C.am v

[ Control feature re Cancel

[ U

Figure 23 Loading a style pre-set for the area box layer

In the file selection dialog, press Open. Next, press Apply and OK.
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/ OGIS 2.146-Escen - Minden area
Project Edit View Layer Settngs Flugins Vector Raster Database Web MMQGIS Processin g Help

0 R AR 2L P RPPRSAR QG -H-8-GEEY
;#; y/ (] I 2o % % g [y & o g = aE | 'ﬂ) “

Layers Panel & x
ol A GE-PR A B )

/ area boxes
© GeoSearch
~ [ B srtm_38 02
4
545

4

L BSELHDSNSYNARS

5 B e

Figure 24  Area box with new style

We are still looking an at elevation only map of the Minden area, making
it hard to position our map box. If we add a "Google maps" style road
map with some elevation shading underneath, it becomes much easier to
positioning the box to capture interesting terrain.

NOTE: My experience with Bing (satellite) maps in QGis has been better
than with Google maps. With Google maps, occasionally the layer didn't
refresh properly when zooming in and zooming out, and occasionally the
maps layer shifted a few hundred meter. I don't have a clue what the
cause of this problem is (me, QGis, the OpenLayers plug-in or Google),
but when the Bing maps are good enough I use these.

Use "Web" menu, "OpenLayers plug-in" and add a layer. Here, the
OpenStreetMap/OCM Landscape is a good option since it displays roads
and elevation.

After a brief pause (due to retrieval of map tiles from the Internet), a
new layer OCM Landscape is shown on top.

Use the Layers Panel, select the area_boxes layer, and drag it upwards
so it sits above the OCM Landscape layer, and the area box is shown on
top of the OCM Landscape layer.

Also disable the 5km Decorative Grid, since QGis, under the hood, has
switched to a different projection and coordinate system, to use map
tiles from Internet sources. As a result, the 5km decorative grid is no
longer accurate; actually, it is more than 30% off! (View, Decorations,
Grid, and untick the grid lines option).

h

Rusbens

BRSO 8DVNANS

Evesen

f &

Figure 25 White area box outline shown on top of OCM Landscape map

QGis shows us which terrain can be covered by a 20x15km map. Let's
move it south a bit, so it covers the bridge at Oeyenhausen (a critical
bridge in the "Red Army" cold war novel by Ralph Peters), but still
features the Mittellandkanal running east-west just north of Minden.

Ensure the area_boxes layer is selected. Use the "View" menu, Select,
Select Feature(s), then click inside the Minden area box to select it. Next,
use "Edit" menu, Move Feature(s) to switch to a move mode, and move
the area box south. Finally, deselect the box (so we can see through it)
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Figure 26  Improved position for our area box

5.4 Positioning Our 500m Hex Grid

Finally, it is hex time! However, before you can create a hex layer, be
sure to force QGis to use the WGS 84 UTM coordinate system again
(using Project, Properties, CRS, or the shortcut in the right bottom
corner of QGis).

Next, center the Minden area box in the center of the window, with a
few kilometers of margin to the window borders.

Create the hex grid layer using the "MMQGis" menu, Create, Create Grid.

In the "Grid" dialog, change the Shape Type to Hexagons. Change the
output Shapefile to save the grid as "grid_500_minden" in our project
folder (via the Browse button). Use Project Units (should be metric).
Choose Extent "Current Window". Set Y-spacing to 500 (X-spacing will
automatically adjust to 433). Press OK to create the hex grid layer.

ATE,AHDABDINANS 8

B sce 170 Romton |00 3| Hrede Qerscamniom @

Figure 27 Minden area centered in window with margin, and MMQGis hex grid dialog

- 5 :
Hahlen= Barenkamp en ‘.“. 1
|-
“’3} / Grid
ser|
Shape Type \_
Hexagons - § A
X Spacing f Spacing Units ":
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s Top ¥ IF
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Figure 28 MMQGis hex grid dialog settings
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Select the grid_500_minden layer and change its style to a transparent
grid using right mouse button, Properties, Style, Load Style, and load the
_qgis_vector_styles\editing_style_grid.qgml style.

7 QGIS 214.6-Essen - Minden area
Propct Edt Vew Leyer Seltngs Pugns Vectr Raste Detabsse Web MMQGIS Progesmng Hep

B8 A ANSLL s RPPALAR S -F-&§-LEES =- ) -

/ E O /& M ¢ SRR Q@ -
Layers P ¥ /
= I SIS AL
o o= el AL TS
e aSeteSaesatn
| £= Ry

G IR

SPa2aVe 86 0 a0t 1 Do hes
sSelasetetetst st 0207
OSOL 6 00 50 S BB @s

PSS S TS s S

be b BB ADSSBNNANS N

Figure 29 Zoomed in our new hex grid layer

Finally, we try to tweak the position of the hex grid such that the major
river Weser and the Mittellandkanal runs through the center of the hex
(especially where their roads and rail roads near). This to minimize the
shifting of roads when we represent those wide rivers and canals as full
500m hexes. Obviously, achieving a perfect placement isn't possible
since nature (outside beehives) doesn't conform to hexagons.

The easiest way to move all the hexagons of the grid_500_minden is
deselect all elements of the layer, then invert the selection. So, select
the grid layer, toggle layer editing. Next, use View, Select, Deselect
features from all Layers. Then, use View, Select, Invert Feature
Selection. Finally, use Edit, Move Features to tweak the grid position.
After tweaking, make sure to save the layer edits.

5.5 Rendering the Elevation in FC's Color
Palette

With the area selected and a hex grid in place, we can start building our
game map. The first step is to render the elevation data in the
Flashpoint Campaigns' elevation color palette, from elevation 1 upwards,
for our map area.

We do so by using QGis to tell us about the actual elevation in the
Minden area, and select the most appropriate style from the preset
styles.

In the Layers Panel, deselect the OCM Landscape overlay, so we can see
the underlying elevation data.

Select the area_boxes layer, then select the Minden area box in the
layer. Next, use View menu, "Zoom to Selection" to focus on the map
area.

>
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Figure 30 Zooming to the Minden area box

March 7, 2025 On Target Simulations, LTD

Defining Our Map




Flashpoint Campaigns - Cold War

FMO7 - Map Construction

Next, select the srtm elevation layer. Use right mouse button and
duplicate it. (It won't duplicate the 70MB data file on disk, just the layer
entry in our project's layers).

Rename the new duplicate elevation data layer to srtm_38_02_Minden.
Deselect the srtm_38_02 layer in the project (so it isn't rendered), and
select the new srtm_38_02_Minden so it will be rendered. (The purpose
is of this is to capture this area's elevation setting separately from
perhaps a next map area 30km south and 100m higher that uses the
same elevation data).

With srtm_38_02_Minden select, use right mouse button, Properties.
The properties dialog allows you to do two things: (1) inspect the actual
elevation in the area in view, and (2) apply a style.

&
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Layers Panel

A ®TE-BADL

Render type |Singleband gray
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Color gradient |Black to nhite
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Figure 31 Inspecting Minden area's elevation and applying the corresponding elevation
style

To inspect the elevation in Minden's area, select as "Extent" "Current",
then press the Load button. It will show you a minimum elevation of
around 39m and maximum elevation of around 213m.

As a rule of thumb, round up from the minimum elevation to the next
multiple of 25m, and pick an elevation style starting with that number
(so 50m, in this case).

Figure 32 Loading the 50m step elevation style starting at 050m

To load the elevation style, press the Style button, "Load Style", load the
50_step50 file from _qgis_elevation_styles folder, and press Apply.

s

FSESADHBIVNANS &
Y e

Figure 33 Minden area elevation rendered in Flashpoint Campaigns colors
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Feel free to check what the elevation looks like when choosing a floor of
25m (so the 025_step50 style) or of 75m. My subjective feeling is that
the 50m floor represents the terrain the best. The benefit of QGis is that
we can change the elevation (colors) easily, and at any time.

6 Exporting Our ‘Elevation Only' Map
for Map Values Scanning

The next step is to export our new map for first time to a bitmap, for the
Flashpoint Map Values Scanner to scan it.

In typical QGis fashion, the first export will involve a bit of a hassle to set
things up, but from then on exporting the bitmap will be trivial, without
requiring any resizing or cropping in MS Paint or a Photoshop clone.

In QGis, we export a selected area of the map by making a Print
Composer for this area, which captures the required scale and
dimensions. Afterward, we just open the Print Composer and use it to
export a bitmap.

To create the Print Composer for our 46x30 hex map, do the following.
Use the "Project" menu, "Composers Manager", select a "specific" New
from template, and press the "..." button to load the 46x30 print
composer template.

WARNING: If you are creating your second map, or are using the
example project to start from, do not modify the existing
fcrs_500_Minden print composer but make sure to create a new one.

DEBRRRAVSLALANPDLAHS Q€ K- LEE S = 03 [
v g B = .LT;;j z ﬁ e & [y g o g ag wm | A e
Layers Panel & X
% T&-FAO
grid_500_minden.shp
O sares boss ET—
[ B oct Landscape
© Geosearch
~ [0 5 srtm_38_02
-

545
B srtm_38_02_Minden

¥ New from template

Specific - add

Open template drectory user default

Show Duplicate Remove Rename Close

4

SESSHADDVNANS

E% /' Choose template X

b « « 2 ||| « Mindenarea > _qgis_print_composer_templates v |®| | Search_qgis_print_composer_.. 2

5

ﬂg Organize +  New folder v m @

E:I Flashpoint Ce # A Name Date modified Type Size

B Installation |7 fc_500_48x30hex_template.qpt §/26/2016 1222PM  QPT File 6KB
| : ‘? _qgis_elevation_

File name: [c_500_46:30hex_template.qpt | | composer templates (apt

Figure 34  Creating a new Print Composer from the 46x30 hex template

With the template selected in the Composer Manager dialog, select Add.
A new dialog will pop up to name the new Print Composer. Let's name it
fcrs_500_Minden.
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Figure 36  The Minden Print Composer in a new window
| fers_500_minden

Start with closing the 'Command List' Panel and 'Items' Panel, since we
don't need it. Select the Item Properties tab, then select the blank area
in the main view. (The area is blank because it focused on an area of the
map in Southern Germany for which we don't have elevation).

Figure 35 Naming our new Print Composer

The new fcrs_500_minden Print Composer will appear, with its own
(blank) window.
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Figure 37 Default Scale and Map Extents of the Print Composer

To make this Print Composer print/export our Minden area, we need to
change the extents in the Item Properties to match our map box but not
change the scale (39370).

NOTE: the scale 39370 comes from 1000m / 1 inch since we're
exporting a bitmap at 64 pixels per 500m hex or 128 per 1000m = 128
dots per inch).

Alt-tab to the QGis main window, select the area box layer, select our
area box, and use View, Center on Selection to center the window on the
area box. Alt-tab back to the print composer and press the "Set to map
canvas extent" button.

The Print Composer will update to the following (zoom out to 25% using
the control in the bottom row of the Print Composer):

BERIRAOSLLSHPPRAASAR QG- K& - LEES=-O 5 @
/BR-RAB~IE "mm s ans &A@
Layers panel 5 x
& R

4 fers 500_minden = o X

Esmm Edit Vew Llayout Aflas Settngs

BB eRGRhee NP0 S NAALE @ik ¢ > H & B &

E 0 B30 0,1 200 2 0 S Composiion ttempropertes At generaton
T %
Mapo

W Main properties.

P P o [ fw

Render v Update previen,

sk [ &

v Extents

| T —
Yoo [s781599.04 (=8
X [s0%00.227 &
Ymax [sm53.418 a

Set to map canvas extent

NGBt BOESSDEBINNANS |

View extent n map canvas

== b Controlied by atlos
x: 0 mm ¥:296.333mm  poge: 1 25.0% | titem seected

Figure 38 Focusing the Print Composer on the Minden area (but incorrect scale)

Next, correct the scale back to 39370, so the hexes are the 64-pixel
height Flashpoint Campaigns: Cold War expects:
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Figure 39 Minden area, at correct scale 39370 (but not perfectly aligned with the
game’s hexes)

Next, we need to tweak the extents such that the hex grid perfectly Cancel
aligns with the grid assumed by Flashpoint Campaigns. I don't know of a
good way to solve this QGis, and just resort to a trial-and-error cycle of

exporting to Flashpoint Campaigns and tweaking the Print Composer Figure 41 QGis automatically exports the image with the correct width and resolution
extents. As follows:

Step 2. Load the exported bitmap in the Flashpoint Map Values Scanner

Step 1. EXpOI’t to the map for Scanning by FlaShpOint Campaigns USing and check the hex gr|d alignment with ye"ow hex cursor.
the current extents. In the Print Composer, use "Composer" Menu,

Export as Image, and save the image, for example, to our project folder:

/. Save composition as x
« v > Robert » Minden area » v O Search Minden area »
File name: ‘ fers_minden ”
Save as type: | PNG format (".png *.PNG) ~
~ Browse Folders N LarEd

Figure 40 xporting our map for scanning by the Flashpoint Campaigns Map Values
Scanner as fcrs_minden.png
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Figure 43  Tweaking the Print Composer extents to align with the game’s grid

er: 0 Object Height(m): 0

With these extents, update the Print Composer (press Update preview),
Repeat steps 1 and 2, also adjusting for vertical offset in Ymax and
Ymin.

Figure 42  Flashpoint Campaigns Map Values editor with the exported QGis map, and
the grid not aligning perfectly with the map cursor (yellow hexagon, top left)

Compare the hex shape with the grid in the exported QGis bitmap.
Typically, the two will not line up perfectly, and we need to fix this in
QGis.

The offset in this case seems about 1/20th of a hex horizontally to the
left and 1/50th of a hex vertically (down). For a 500m hex, the offset
thus corresponds to approximately 25m horizontally, and 10m vertically.

Switch back to QGis and our Print Composer. First fix the horizontal
offset, subtracting 25m to the extents Xmin and Xmax: SRy e % Cover 20 A

Figure 44  Offset reduced horizontally, but still requiring vertical tweaks...
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Rinse and repeat until you get it spot on. This takes me typically 3 to 8
tries. However, these retries are less work than later trying to adjust
polygons and polylines because they cross hex grid borders in FCSS.

Here is the result:

% Vibity: 0 % Mobiity: 0 % Cover:

0 object Height(m): 0 Alitude(m): 0 Elevation: 0

Figure 45 Well aligned Print Composer settings and Flashpoint Campaign game hex
grid

NOTE: especially for larger maps, be sure to check both the top left
corner (hex 101) and bottom right corner of the map for alignment.

Now, let's save everything we have done. In the Print Composer,
explicitly save the Minden Print Composer, using Composer menu, save
as template (name fcrs_500_Minden).

In the QGis main window, in the Layers Panel, toggle off all the editing
flags from any layer (and save the result, when prompted). Also save the
project.

Add some organization to the Layers Panel, by introducing the following
groups (using, in the Layers Panel, right mouse button, Add Layer
Group):

= Helpers

= Manual Annotations

= Elevation

Next, drag and drop the layer such that the elevation items are under
elevation, and the area boxes are under helpers, as follows:

i UGls 2.14.6-kssen - Minden area

Raster

DEEBRR 402 LSBPPAS
V) BRI R <
E.EE':_H"T E-H AL

v [ @ Helpers

' O area_boxes

[0 © GeoSearch

% v @ Manual Annotations

R D grid_500_minden.shp
O] B ocM Landscape

% v [m] ﬁﬂ Elevation

> [ B srtm_38_02_Minden

q, > [ 5% srtm_38_02

Figure 46  Some housekeeping done to our layers (ignore the GeoSearch layer; that
layer and corresponding plug-in are no longer functional in QGis 2.x)

Finally, use the Print Composer again export the map as we should, with
the area boxes and GeoSearch layers disabled.

Load the map into the Flashpoint Map Values Scanner again. This time,
let’s fill out the map meta information, consisting of author information,
map name, and altitude information. Under ‘Editor Display’, choose
Author Details... to launch the following dialog:
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{7+ Author Details

Minden, Nord

Proceed Cancel

Figure 47 Map meta information: author information and map description

Press ‘Proceed’ to close this dialog. Next, and open, again under ‘Editor
Display’, the Map Scale and Base Altitude dialog. The map scale cannot
be changed (and is fixed to 500m hexes). For altitude, fill out the base
level we have chosen for our elevation style in QGis (75m).

Proceed Cancel

Figure 48 Map meta information: base altitude of 75m

Now, we can scan the bitmap for terrain properties (mainly elevation
data, as that is all we have now). Choose, from the menu ‘Scan’, then
‘Scan Map'. (Or, alternatively, press the big ‘Scan for Map Values’ button
in the bottom right corner).

After approximately one minute (longer for larger maps and slower
computers), the map will have been scanned. A popup dialog appears,
showing a summary of the findings:

1stan:

accounted for: 0

ary: min =11, ma

Figure 49 Map scanning results: six elevation levels, and twenty-two steep slopes

Press ‘Proceed’ to close the dialog. We can now inspect the scanning
result. From the ‘View’ menu, choose ‘Elevation Values’ to have the
elevation (from 0 to the maximum elevation) displayed.
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Mixed

% Visbity: 70 % Mobiity: 65 9% Cover: 25 Object Height(m): 3 Atttude(m): 275 Eevation: 5

Figure 50 Elevation values after map scanning

Note that the selected hex also has its altitude defined (275m, being 4
elevation steps of 50m higher than the base altitude). Also, the object
height in the hex is 3m (given its ‘Mixed’ terrain), which plays a role in
line-of-sight computations.

From the View menu, you can inspect other attributes. % Visibility,
%Cover, and %Mobility indicates the terrain impact on line-of-sight, on
offering cover, and on impact vehicle mobility.

Altitude indicates per hex altitude value. Feature height (or object
height) indicates the height of the obstacles / features in the hex, which
impacts the ability of helicopters to fly low.

Hex identifier is the hex number identification the location, typically
running from 101 to 4630 for 20x15km maps. The Hex Side Obstacles
indicates hex side obstacles and steep hill sides:

Figure 51  Steep hill sides indicated by the Hex Side Obstacles view

‘Road net’ displays the road net (we haven't defined any) and ‘Surface

type’ indicates dry of wet surface.

Save the result as fcss_minden.fp10.

Save Map Data File

Northem Stom -] -

Name < Date
D Morthern Stor...  31-Jul-17 21:24
D MNorthern Stor...  31-Jul-17 21:41

Desktop

™

Libraries

1-;‘."
This PC

fcss_minden fp10

Type
FP10File
FP10File

Flashpoint hex map format (*fp10)

Figure 52  Save our scanned map as fcss_minden.fp10
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7 Intermezzo: The Terrain per OTS
Render Tool

Sadly, we haven't yet figured out how to make pretty maps with QGis. At

OTS HQ, we run a complex, clumsy and secret tool that reads the .fp10
and .png bitmap, and renders it as elevation layers.

Figure 53  The render tool at OTS HQ?

Just to demonstrate what we have accomplished in the preceding steps
in QGis, here is the result per OTS map render tool:

Figure 54  Intermezzo: the terrain per OTS's render tool interpreting the .fp10 file

8 Drawing Our Map: Water and Roads

With the elevation in place, let’s organize our project so we can draw
water (full hex major rivers and lakes, and hex side minor rivers and
streams), roads (highways, primary roads, secondary roads, rail roads),
built up areas (rural, industrial/commercial, high rise), forests (and
vineyards/orchard) and fields.

8.1 Creating Layers for Our Manual
Annotations

Please create the following layers, as explained below the table, and
arrange them in this order in the “"Manual Annotations” group:
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layer

/" New Shapefile Layer ? s
name type FC Southern Storm style
manual_highways line fcss_road_primary.gml Type
manual_primary_roads line fcss_road_primary.qml
manual_secondary_roads line fcss_road_secondary.gml O Paint @ Line O Polygon
manual_rail_roads line fcss_road_rail_road.gml
manual_air_strips line fcss_road_airstrip.gml File encoding System i
manual_lake_minor line fcss_water_lake_minor.gml Hex side lake |5elecbed CRS (EPSG: 4326, WGS 84) o :CE
manual_stream_major line fcss_water_stream_major.gml Hex side water obstacle, between 5 and 20m selected CRS (EPSG: 4326, WG5S 84
manual_stream_minor line fcss_water_stream_minor.gml Hex side water obstacle, ~5m
manual_bank line fcss_water_river_bank_major.gml DEEL:E CTS (EPSG:4326 - WGS 84)
manual_lake_major polygon | fcss_water_lake_major.qml Full hex lake
Type |Textdata -
manual_river_major polygon | fcss_water_river_major.gml Full hex water obstacle, > 20m wide
manual_industry polygon | fcss_builtup_commercial_industry.qml | Industrial / commercial Length Predsion
manual_highrise polygon | fcss_builtup_highrise.gml Highrise Add to fields ist
manual_urban polygon | fcss_builtup_town.gml Rural
manual_vineyards polygon | fcss_terrain_vineyard_orchard.gml Vineyards and orchards Fields list
manual_forests polygon | fcss_terrain_forest.gml Forest
manual_fields polygon | fcss_terrain_field.gml Fields Mame Type Length Precision
manual_swamps polygon | fcss_terrain_swamp.gml FCSS only id Integer 10
manual_elevation_correctiong  polygon | fcss_elevation_corrections.gml Needs additional atiribute when creating
Table 1 Layers to add to QGis to capture our manual drawing
To create a line type layer, such as ‘manual_highways’, use the Layer
menu, “Create Layer”, “"New Shapefile layer”. In the “"New Shapefile
Layer”, choose “Line"” for “Type”. Leave file encoding to “system”. Set < >

CRS to Project CRS (your WGS UTM). Next, press the OK button.
When prompted to the “Save Layer as...” save the layer in our project

Remove field

Cancel Help

folder using the layer’s name (*‘manual_highways").

Repeat this for all the line layers in the table.

Figure 55 Creating a new "Line" ShapeFile layer

To create a polygon type layer, such as ‘manual_lake_major’, use the
Layer menu, and create a “New Shapefile layer”, this time with “Polygon”
for “Type”. Again, ensure the CRS is the Project CRS (WGS UTM). Press
OK and save the layer.

The final polygon layer (manual_elevation_corrections) is special in that
it needs an additional field (to capture the elevation). Fill the “New Field”
name with “elevation”, type “Whole number”, and press “Add to fields

list”. Next, press OK and save the layer.
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# New Shapefile Layer l,} ? e
Type

() Paint () Line (®) Polygon

File encoding System -

Project CRS (EPSG:32632 - WGS B4 / UTM zone 32N) -
New field

&

Mame |

Type  Whaole number -

Length | 10 Precision

Add to fields list

Fields list
Mame Type Length Precision
id Integer 10
elevation Integer 10

Figure 56 An additional "elevation" field defined for the
manual_elevation_corrections_layer

Repeat this for all polygon layers in the table.

When all layers have been created, and arranged, the Layers Panel
should look like this:

# QGI52.14,6-Essen - Minden area
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

DEERRR HUSLPLAHPD LA &G -K-&-5F
W / D 'C?_ Vet u‘j]‘ =g @[] g o G g @ | o 'a> “

Layers Panel g x
Va B TE&E-FAL
~ O @ Helpers

O area_boxes

[J © GeoSearch
A @ Manuzl Annotations

manual_primary_roads

== manual_secondary_roads
== manual_rail_roads
== manual_air_strips
M manual_lake_minor
I manual_stream_majo
0 manual_stream_minor
== manual_bank
B manual_lake_major
BB manual_river_major
2 & manual_industry
== manual_highrise
manual_urban
'*' manual_vineyards
1! manual_forests
manual_ficlds
"' manual_swamps
|| grid_500_minden.shp
[ manual_elevation_corrections
[J B ocm Landscape
v [® [# Elevation
> [ [® srtm_38_02_Minden
> O B srtm_38_02

NECS0808YNAN

Ll

&

LR

Figure 57 All line and polygon layers defined and ordered, in Flashpoint Campaign
styles

Save the project.

8.2 Defining Short-Cuts for Quickly Selecting
and Moving Features

For quick creation of water and urban hexes, I prefer to draw a hexagon
shape slightly smaller than a hex, select it, copy it, and repeatedly paste
and move it to cover a river / urban area.

QGis comes standard with keyboard short-cuts for copy and paste, but
not for “Select Feature” and “"Move Feature”. Use the “Settings” menu,
Configure Shortcuts. In the dialog box, scroll to “Move Feature(s)”, press
“Change”, and assign it with a key combination, for example, Ctrl+G.
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/ Configure shortcuts 4 X # Configure shortcuts ? >
Action Shorteut ~ Action Shortout *
_‘E Merge Attributes of Selected Features E4 Save Layer Edits
5 Merge Layers =% Scale Bar
@9 Merge Selected Features £ Search

| Merge Shapefiles to One... ihe Select
-15-H|r Merge... Select All Features Ctrl+ &
=" MetaSearch £ Select By Expression...
More Add Layer actions here .~ Select by Location...
© Move Annotation i Select Feature(s) IJ% Ctrl+T
“% Move Feature(s) i Select Features by Fréehand
:E‘.' Move Label A4 U4 Select Features by Polygon W
£ > £ >
Change Set none Set default (Mone) Change 2at none Set default (None)

Load... Save... Load... Save...

Figure 58  Assign a short-cut to Move Feature(s) Figure 59  Assign a short-cut to Select Feature(s)

Next, scroll to “Select Feature(s)”, press “"Change”, and assign it a key . .
combination, for example, Ctrl+T. 8.3 Adding a Satellite Layer to Drawn On

We will be drawing the “full hex” major rivers on top of a satellite
imagery; satellite images will tell us both the location and the size
(width) of the waterways.

In the Layers Panel, click (but don't tick) the OCM Landscape layer, then
use the Web menu, OpenLayers plug in, Bing Maps, Bing Aerial with
Labels. Next, select the “area boxes” layer and tick it, so we see our map
area’s boundaries.

Zoom the map in to scale 1:25,000, which is a good scale to draw our
first polygon.
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Figure 60  Finally time to draw our first polygon

Near Minden, the Weser River (running north-south) and also the Weser-
Elbe canal (running east-west) are too wide (greater than 20m) for a hex
side stream and need to be represented as a full hex. You can see this
for yourself on the satellite image. All the other water obstacles are
smaller and can be represented as a hex side water obstacle.

See Appendix D for guidelines on how to represent water obstacles.

8.4 Drawing Rivers, Highways, Primary
Roads, and Air Strips

To draw our first river hex, select the manual_river_major layer. Next,
toggle the layer to enable editing (right mouse button, Toggle Editing).

Select the Edit menu, “Add Feature”. Draw a hex shape inside one the
hexes through which the Weser River runs, keeping a good amount of
margin between the hex shape and the hex grid. That margin makes it
easier for us to position copies of the hex shape in other positions in the
hex grid, without accidentally running over a hex grid boundary and
“leaking” into an adjacent hex.

(2 QGIS 2.14.4-Essen - Minden area
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Hi

O LR ANSLLAPHPDD L LR

Figure 61 A first major river hex shape drawn on the major_river layer

With the hex shape available, we can change to a paste and move
process. Select the shape (use your newly assigned keyboard short-cut,
Ctrl+T). The selected shape is shown in solid yellow. Ctrl+C, Ctrl+V to
copy and paste. Use new keyboard short-cut Ctrl+G to change to move
mode and move the shape to the next river hex. Ctrl+V to paste a new
shape and move it. Repeat until the whole Weser River and the Weser-
Elbe / Mittelandkanal are covered.

Approximately 100 new hex shapes later, the Weser and the Kanal are
covered, but not without running into the occasional dilemma of where
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to place the hex shape, trying to balance representing the flow the river
/ canal, not covering key roads, and not covering key hills. Don't
deliberate too long; QGis makes it relatively easy to revisit your current
decision later, when you have more information (about the position of
roads, etc.).

Do make sure you place hex shapes also just outside the borders of the
area box, to cover the (half) hexes on the border of our game map.

Save your layer edits using the Layers menu, Current Edits, Save for
Selected Layer(s).

Figure 62 The Minden area with the Weser river and Mittellandkanal defined

Next, we draw the highways (Autobahn A2 (E30), and Autobahn A30
(E34)). Select the manual_highways layer, toggle the editing to on.
Roads are drawn as polylines. For the Flashpoint Map Values Scanner to
reliably detect roads and not get confused, run the roads from hex
center to hex center, crossing near the middle of the hex side.

Start by Edit menu, “Add Feature”, click a series of points, and end by
using the right mouse button, OK; there is no need to enter an “id".
When drawing, the Backspace key allows you to undo the last point
drawn. While drawing, you can switch to the Pan Map mode (in the View
menu), pan the map left or right, then press right mouse button and
continue with drawing a road.

NOTE: If you have a Wacom Tablet and Pen (“digitizer”), QGis has
excellent support for it. Using a pen works great for me, and feels faster
than using a mouse for drawing lines and polygons.

Keep in mind that the A30 highway is incomplete here, transitioning to a
Bundesstrasse B61 major road for several kilometers. (This was the case
already in 1989).

Don't forget to save your layer edits.

£ Ba o) 5 BN

Figure 63 Minden, with the A2 highway and the tail of the A30 highway added
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Adding the major roads (B61, B514, B482, B65) is similar, using the
manual_primary_roads layer. Using the Bing Road layer (instead of the
Bing Aerial with Roads layer) might make it easier to see the major
roads. Use the “"Web"” menu, OpenLayers plug-in, Bing, Bing Roads to
add the layer.

Some creativity will be required to run road B61 west of the Weser
through the Porta Westfalica gap, since the real road position is covered
by the river hexes.

Also add the airfield (Flugplatz Porta Westfalica, former British
occupation forces airstrip) in layer manual_air_strips.

And save your edits.
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Figure 64 Minden with primary roads and air strips added, using Bing Roads as
backdrop

8.5 Intermezzo: OTS Render

If we were hide the Bing layers, change coordinate system back to WGS
84 UTM, export the bitmap, parse the bitmap anew and save it as an
.fp10 map file, and send the results to OTS’s secret lab, they might
return an intermediate result as shown below. We're doing great!

Figure 65 Our works-in-progress Minden rendered at OTS HQ
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9 Drawing on Our Map: Towns, Minor
Roads, and Railroads

We will further dress up our map by adding full hex rural, high rise and
industrial areas.

9.1 Built-up Areas and Crisp, Clear Maps

Although QGis and the Flashpoint Map Values Scanner do not impose a
style on you, I do recommend staying close to Mad Russian (Steve
Overton)’s crisp and clear style, introduced with Flashpoint Campaigns:
Red Storm. Since built-up terrain is, in terms of game tactics, very
different from other terrain, built-up terrain is not to be mixed with other
terrain in the same hex. This clear style makes the map straightforward
to read.

As a rule-of-thumb, do not turn a hex into a built-up hex unless the
satellite map shows that most of the hex is filled with built-up terrain.
When in doubt about the extents of the village, trim the outskirts of the
villages.

When in doubt where to position the built-up hex (amidst terrain all
partially covered by buildings), pick the location where it makes most
sense on the game map, such as road crossings or riverbanks.

9.2 Drawing Built-up Areas

We draw the built-up areas in the same way we've drawn the major
river, by copying, pasting, and moving a hex shape polygon. Select the
manual_river_major layer, select a hex shape on that layer, and copy
(Ctrl+C). Next, select the manual_urban_layer, enable it for editing, and
paste the hex shape. It will show up in urban style (not as a major
river).

NOTE: In QGis you can easily copy (or cut) shapes from one layer into
another layer. This way, you can quickly change the hex contents from
urban to high rise, or a road from highway to primary road.

Below, you can see the result, with urban, high-rise (red) and (hard to
see) industrial zones (dark greyish).

Figure 66 Minden covered with manually placed full-hex built-up area annotations

9.3 Drawing Railroads

Perhaps a pet peeve of mine, but I do like to have rail roads drawn on
the map. If a railroad bridge can carry a diesel locomotive, it can carry
armored vehicles... FCSS supports rail roads and railroad bridges.

Railroads are a lot easier to spot on the Bing roads “underlay”, so disable
the Bing satellite map and activate the Bing roads “underlay”. Draw the
railroads in the same way as the highways and primary roads have been
drawn. Personally, I like to recreate the original alignment (left or right
of the road) when drawing railroads in the same hex as roads.
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One thing to keep in mind is that built-up terrain is given high mobility
values, almost as high as road hexes, so there is no need to draw a
dense road network in built-up areas.
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Figure 67 Railroads drawn on the map, using the Bing Roads "underlay"

9.4 Drawing Secondary Roads
Figure 68 Secondary roads added to the Minden map
Next, draw the secondary roads on the map. Use the color coding and

road size on the Bing map to identify the secondary roads. Germany 9.5 A Critical Review of Our Results and a
makes identifying its secondary roads a bit easier, by issuing road .
designations to significant secondary roads: the “L” roads are Few Fixes

LandesstraBBe, provincial roads, and the “K” roads are KreisstraBe,

e ¢ > In the above map, some details do not make much sense. In two river
maintained by the county. There are a few exceptions to this rule:

hexes, we can see (rail) road bifurcations, suggesting an unrealistic
= Bayern/Bavaria not using the “K” designation for its KreisstraBe, but bridge construction. This can easily be fixed by editing the road poly
using a two or three letter county abbreviation instead; and lines, shifting the bifurcation out of the full-size river hex in a way that

. ) . most closely reflects the real-world.
= Saarland, Hamburg, Bremen and Berlin not having Kreisstrafe

With a layer selected for editing, use Edit menu, “Node Tool” to move
around individual nodes of a polyline.

March 7, 2025 On Target Simulations, LTD Drawing on Our Map: Towns, Minor Roads, and Railroads




Flashpoint Campaigns - Cold War

FMO7 - Map Construction

Figure 70  Roads and rail-roads trajectories reworked to avoid junctions in full river
hexes

9.6 Intermezzo: OTS Render of Our Works-in-
progress

After another trip to OTS HQ, we receive the following render of our
works-in-progress map in return.

Figure 71  OTS render of our works-in-progress
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10 Drawing on Our Map: Minor Rivers,
Streams, Forests and Fields

10.1 Identifying Minor Rivers and Streams

The hardest part of drawing minor rivers and streams is identifying the
ones that represent real water obstacles, and ignoring the ones which
are too small to represent much of an obstacle. Sadly, map data such as
OpenStreetMap often is not reliable in displaying minor rivers and
streams: sometimes the blue lines on the map represent 10m wide
streams (true obstacles), other times the blue lines represent narrow
ditches (no obstacle), and worst of all, sometimes true streams are not
drawn on the map.

Henier

Figure 72 OpenStreetMap view and a zoomed-in satellite view of the (bridge across)
water obstacle

What works best for me is to use OpenStreetMap to identify potential

water obstacles. For each potential obstacle, I try to find a bridge across
the obstacle, and use the satellite view to assess the size of the obstacle
/ bridge. (Narrow streams typically run amidst trees, so their size is hard

to judge unless they cross a road). Another way is to study the
elevation; valleys typically feature a stream.

For me, looking for streams and switching back and forth between
OpenStreetMap and satellite view often is done quicker outside QGis,
using my web browser and ArcGIS's web site
http://www.arcgis.com/home/webmap/viewer.html

The illustration above shows a nameless stream that is wide enough to
be an obstacle and runs from the Weser River north towards the
highway, then tunnels below the highway and appears as a tiny ditch
north of the highway. In other words, it only presents an obstacle
between the highway and the Weser.

10.2 Enabling Snap to Grid for Drawing
Tight Polylines and Polygons

For the minor rivers and streams, and for the forest and field polygons,
we can draw more quickly and more precise by having our lines / point
snap to the hex grid.

To snap to the hex grid when drawing, use “Settings” menu, Snapping
Options. Change Snapping mode to “Advanced”. Then scroll down to our
grid_500_minden. Tick the checkbox, and change the tolerance to 25,
units to “pixels”. Next, press “Apply” and “OK".

(} Snapping options

Snappingmode |Advanced

Layer Mode Tolerance Units Avoid intersections e

GeoSearch to vertex and segment * |0,00000 + | map units -

area_boxes to vertex and segment  ~ | 0.00000 | mapunits ~ [
grid_500_minden.shp to vertex and segment = | 2500000 4 | pixels -0

manual_air_strips to vertex and segment + | 0.00000 % |mapunits

manual_elevation_corrections | to vertex and segment = |0.00000 $|mapunits ~ []

manual_fields to vertex and segment ~ |0.00000 + | map units  ~ []

manual_forests to vertex and segment ~ |0.00000 + Imapunits [

manual_highrise to vertex and segment | 0.00000 +\mapunits ~ []
L bk

e, w— £ - =

]
(]
]
1 manual_bank to vertex and segment  + | 0,00000 + |mapunits
(]
|
]
(]
O

Enable topological editing [ Enable snapping on intersection Cancel Apply

Figure 73  Enabling/disabling snapping to our hex grid

March 7, 2025 On Target Simulations, LTD

Drawing on Our Map: Minor Rivers, Streams, Forests and Fields



Flashpoint Campaigns - Cold War

FMO7 - Map Construction

- The next render from OTS HQ shows the minor rivers and streams on
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Figure 74  Streams (light blue hex side lines) and minor rivers (medium blue hex side
lines) added to the map

In contrast to the previous game (Flashpoint Campaigns: Red Storm),
there is no longer a need to manually tag the hex sides of an obstacle
with obstacle ids. The Flashpoint Map Values Scanner automatically
detects and tags obstacles.

Figure 75 OTS render of our works-in-progress with minor rivers / streams added
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10.3 Drawing Forests and
Vineyards/Orchards

Whereas we drew the towns and rivers using hex shapes, we’'ll be
drawing the forests as polygons. That way, we will need less effort to
cover larger areas, and can better approximate the actual shapes of the
forests.

Personally, I approximate the forest shape using one or more (out of six)
pizza slices in the hex.

Before drawing the forests, make sure snapping to the hex grid is
enabled. Choose a satellite map to draw on top of. Since the default
style (dark green triangles) is hard so see on top of the satellite map,
change the style of the manual_forest layer to editing_style_forests. This
will display the forest polygons in easy to see, semi-transparent solid
red.

NOTE: the process of going over all the satellite map, spotting and
drawing the forests is also a great opportunity to spot other missed
features. In my case, I spotted and added a minor river, several “full
hex” lakes, some “hex side” minor lakes, a missed secondary road, etc.

Figure 76 Drawing forest polygon (using a temporary high-contrast "editing" style)

10.4 Drawing Fields

Drawing fields is next. Draw any flat area, without too many buildings or
trees, as a field. Fill a complete hex or fill up a partial forest hex with
field. Leave any hex with many buildings or trees blank; Flashpoint
Campaigns will see this as “Mixed”, with slightly higher visibility
hindrance and mobility hindrance than a clear field.

Drawing fields into partial forests goes easier when we are also snapping
to the forest layer. So, use “Settings” menu, “Snapping Options”, and
enable snapping to manual_forests, with tolerance set to 25 pixels (as
units), and Mode set ‘to vertex'.

() snapping optiens

Layer selection Advanced -
. Layer Mode Tolerance Units Avoid intersections

GeoSearch to vertex and segment ~ 0.00000 | map units * I
area_boxes to vertex and segment + 0.00000 2| map units ~ [
grid_500_minden.shp to vertex v 25.00000 + pixels -~ I
manual_air_strips to vertex and segment ~ 0.00000 Z| map units -
manual_bank to vertex and segment ~* 0.00000 Z| map units -
manual_elevation_corrections to vertex and segment = 0.00000 2| map units * ]
manuzl_fields to vertex and segment = 0.00000 2| map units )
menual_forests to vertex ~ 25.00000 3 pixels ~J
manual_highrise to vertex and segment ~ 0.00000 3| map units ~ [0

[ Enable topological editing () Enable snapping on intersection Cancel Apply

Figure 77 Snapping to the hex grid and the manual_forests layer
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Figure 78 Fields drawn on the map, using the editing_style_fields for better visibility

10.5 Drawing Banks

For Southern Storm, riverbanks and major lake banks need to be drawn
explicitly, as lines on the inside (water side) of the land-water hexside
boundary. If we were to use snapping to the hex grid, the bank lines
would up on the hexside and into both hexes, which is not what we
want.

Instead, we'll just use the manual_lake_major and manual_river_major
polygons to shap to and deselect snapping to any other layers.

(} Snapping

Snapping mode | Advanced -

Layer

GeoSearch
area_boxes
grid_500_minden,shp
manual_air_strips
manual_bank
manual_elevation_corrections
manual_fields
manual_forests
manual_highrise
manual_highways
manual_industry
manual_lake_major
manual_lake_minor
manual_primary_roads
manual_rail_roads
manual_river_major
manual_secondary _roads
manual_stream_major
manual_stream_minor
manual_swamps
manual_urban

manual_vineyards

Mode

to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment
to vertex and segment

to vertex and segment

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

Tolerance

0.00000

0.00000

25,00000

0.00000

0.00000

000000

0.00000

0.00000

0.00000

000000

0.00000

25.00000

000000

000000

0.00000

25.00000

000000

0.00000

0.00000

0.00000

000000

0.00000

0 E0EQicaicn Eolicaicg Eolcoicnicg colcniegic Eolkoieg ol ienlien

Units

map units
map units
pixels

map units
map units
map units
map units
map units
map units
map units
map units
pixels

map units
map units
map units
pixels

map units
map units
map units
map units
map units

map units

Avoid intersections
-0
~[
~[
O
O
-
O
-
-
-
~[
~O

O o000 OdOOrOOoOOoooooood

Enable topological editing [ Enable snapping on intersection

Cona | [ sonl

Figure 79  Snapping only to layers manual_lake_major and manual_river_major
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With snapping set-up correctly, enable layer manual_bank for editing,
and draw lines along the river and lake shapes near hex sides with land
hexes, as illustrated below:
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Figure 80 Banks drawn along the sides of major rivers and major lakes

10.6 Inspection Time: Fixing Road Flow and
Elevation
We are done doing the bulk drawing. This is a good time to take a

critical look at our results and correct those spots that don’t seem quite
right.

The things to look for are:

= Hill shapes which aren't correctly represented in the hex elevation
values, for example because a narrow hill shape is split across two
hexes, and doesn't have a back impact on elevation of these hexes

= Awkward or unrealistic roads running uphill or downhill for no good
reason

Secondary Road

Secondary Road

Secondary Road

Figure 81 Two ridges (red markings) not interpreted as higher elevations along their
full lengths

Our map has a few locations where the elevation values do not correctly
reflect the ridge’s elevation. We are going to correct this in QGis, by
placing hex shaped polygons in those locations where we want to correct
elevation and set the correct elevation value for them. The layer’s style is
set-up such that it will display a polygon with the right color for the
elevation set.

Enable manual_elevation_corrections layer for editing. Select a hex
shape on the manual_urban layer, copy it, switch to the
manual_elevation_corrections layer, and paste it at the location where
you want to correct the elevation. Next, with the shape still selected, use
the Layer menu, Open Attribute Table. For the newly created shape,
enter in the “elevation” column the intended elevation, then press the
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11 Prettying up Our Map with Labels

QGis served us well to turn real-world terrain into a map values bitmap
for Flashpoint Campaigns. For humans, however, the map becomes
easier to interpret when locations, key highways and roads, and major
rivers have been labeled.
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Figure 84 OTS render with labels added

This can be done using a bitmap editor.

Figure 83 Three corrections, shown in the table and on the map
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12 Creating Our Second Map

With all layers already set-up, and elevation data imported, creating a
second map inside this project is a lot easier and less effort than starting
a project from scratch.

I

will try to reuse a project for several maps, if possible. The trick is to

not wipe or remove, but to add:

Add a new area box (edit the area_boxes layer)

Add a new elevation layer, with a style / elevation coloring specific to
the new area, by duplicating the srtm_38_02 layer, rename it to
srtm_38_02_<area name>, and setting the style to match the
minmum elevation for the area. Disable the elevation layer for areas
you aren’t working on.

Add a new hex grid layer covering the new area box

Create a new Print Composer and set it cover the area box and line
up with the hex grid

Add new polylines and polygons to the “manual” layers

NOTE: If your next area is adjacent or partially overlapping with an
existing area, make sure to line up the new hex grid perfectly with the
existing hex grid. This enables you to reuse any work you've done
beyond the area boxes edge, and create larger combinations of your
maps.

Figure 85

A second area box, with a hex grid aligned with the first
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13 Appendix A. Example Project

This manual comes with an example project, which can be used to start
your own. The example project also allows you to see in more detail how

the example map described in this manual has been created.

File Home Share

« >~ 1>

_qgis_elevation_styles

_qgis_vector_styles
srtm_38.02
area_boxes.dbf
[ area_boxes.pri
[ area_boxes.qpj
[ area_boxes.shp
[ area_boxes.shx
= fers_500_minden.qpt
™ fors_minden.png
[ grid_500_minden.cpg
grid_500_minden.dbf
[ grid_500_minden.prj
[ grid_500_minden.qpj
[ grid_500_minden.shp
[7] grid_500_minden.shx
manual_air_strips.dbf
[ manual_air_strips.prj
[ manual_air_strips.qpj
[ manual air_strips.shp
[ manual_air_strips.shx
manual_bank.dbf
[ manual_bank.prj
[ manual_bank.qpj
[ manual_bank.shp
[ manual bank.shx

113items

\Minden area

_agis_print_composer_templates

manual_elevation_cerrections.dbf

[ manual_elevation_corrections.prj
[ manual_elevation_corrections.qpj
[ manual elevation_corrections.shp

[ manual_elevation_corrections.shx

anual_fields.dbf
[ manual fields.prj

[ manual fields.qpj

[ manual fields.shp

[ manual_fields.shc
[8) manual_forests.dbf
[ manual forests.prj
[ manual_forests.qpj
[ manual forests.shp
[ manual forests.shx
[&) manual_highrise.dbf
[ manual_highrise.prj
[ manual_highrise.qpj
[ manual_highrise.shp
[ manual_highrise.shx
[€) manual_highways.dbf
[ manual_highways.prj
[ manual_highways.qpj
[ manual_highways.shp
[ manual_highways.shx
[2) manual_industry.dbf
|| manual_industry.prj
[ manual industry.qpj
[ manualindustry.shp

[ manual_industry.shx
[2) manual_lake_major.dbf
[ manual_lake_major.pri

[ manual_lake_major.qpj

[ manual_lake_major.shp
[ manual_lake_major.shx
manual_lake_minor.dbf
[ manual_lake_miner.prj

[ manual_lake_minor.qpj

[ manual_lake_minor.shp
[ manual_lake_minor.shx
[8) manual_primary_roads.dbf
[ manual_primary._roads.prj
[ manual_primary_roads.qpj
[ manual_primary_roads.shp
[ manual_primary_roads.shx
(2] manual_rail_roads.dbf

[ manual_rail_roads.prj

[ manual_rail_roads.qpj

[ manual_rail_roads.shp

[ manual_rail_roads.shuc

[2) manual_river_major.dbf
[ manual_river_major.prj

[ manual_river_major.qpj

[ manual_river_major.shp
[ manual_river_major.shx
[2) manual_secondary_roads.dbf

[ manual_secondary_roads.pij

w|®| | Search Minden area P

[ manual_secondary_roads.qpj
[ manual_secondary_roads.shp
[ manual secondary_roads.shx
(&) manual_stream_major.dbf
[ manual_stream_major.prj
[ manual stream_major.qpj
[ manual stream_major.shp

[ manual_stream_major.shx

anual_stream_minor.dbf
[ manual_stream_minor.prj
[ manual_stream_minor.qpj
[ manual_stream_minor.shp
[ manual stream_minor.shx
(&) manual_swamps.dbf

[ manual_swamps.prj

[ manual swamps.qpj

[ manual swamps.shp

[ manual_swamps.shx

(2] manual_urban.dbf

[ manual_urban.prj

[ manual_urban.gpj

[ manual_urban.shp

[ manual_urban.shx

(&) manual_vineyards.dbf

[ manual_vineyards.prj

[ manual_vineyards.qpj

[ manual_vineyards.shp

[ manual_vineyards.shx

% Minden area.qgs

Figure 86 The “Minden area” QGis project folder, with the project file top left

The project folder contains:

= Asingle project file (Minden area.qgs),

= Asingle print composer (fcrs_500_minden.qpt),
= A folder with elevation data (srtm_38_02),

= A folder with styles for the elevation layer (_qgis_elevation_styles),

= A folder with styles for the vector layers (_qgis_vector_styles),

= A folder with a 20x15km (46x30 hex) print composer template
(_qgis_print_composer_templates),

Per vector layer, five files together containing the vector data in
shapefile format for the layer

C > Work (W) > workspace > gis > Mindenarea > _qgis elevation s

B fcain_elevation_dat y.qml . elevation_dats
elevation_d n . elevation._
elevation_d P _elevation._
elevation._dat; t 1 . elevation._
elevation_data_styl P s _elevation_dat
elevation_d m . elevation,_
_elevation_d
elevation_data _elevation, dat
elevation_d " _elevation_
elevation_d m . elevation,_
elevation_d p _elevation_
elevation_data

»_elevation_dat:

elevation_d m _elevation_

s_elevation_d m _elevation ¢

Figure 87 The elevation styles to style a raster layer with FC's fifteen elevation colors

<!DOCTYPE qgis PUBLIC “http://mrcc.com/qgis.dtd® "SYSTEM'3
Fl<qgis version="2.6.0-Brighton™ ninimumScale="-4.65661e-10" maximumscal
<pipe>
H <rasterrenderer opacity="1- alphaBand="-1- classificationMax="437" classificationMinMax0Origin="CumulativeCutSubEx
=

==1e+08" hasScaleBasedvVisibilityFlag="0">

<rasterTransparency/>
<rastershader>

= <colorrampshader col

<item alpha="255

“DISCRETE™ clip="1">
"L1 Green Terrain” colo

~#ad4af6a=/>

<item ha Green Terrain® colo #848e51"/>
<item ha Green Terrain™ co #6d7540" />
<litem ha Green Terrain™ colo #565e2e" />
<item ha Green Terrain® colo #434a1f"/>
<item ha Brown Terrain~ colo #554c317/>
<item alpha Brown Terrain™ colo #6d6344" />
<item ha Brown Terrain= colo #897d5a" />
<item ha Brown Terrain™ co #a89a72"/>
<item alpha Brown Terrain® color="#cbbd90"/>
<item ha Yellow Terrain® color="#EOCCI9F=/>
<item alpha Yellow Terrain™ color="#FODBB8"/>
<item ha Yellow Terrain®™ color="#FAE5C7"/>
<item ha Yellow Terrain® color="#F9EFD1"/>
<item pha= Yellow Terrain® color="#FEF4D6"/>
<item alpha==255" value= label="L15+ Yellow Terrain® color="#FEF4D6" />

L </colorrampshader>

r </rastershader>

I </rasterrenderer>

<brightnesscontrast brightness="0" contrast="0"/>
<huesaturation colorizeG =128 colorizeOn="0" colorizeRed="255" colorizeBlue="128" grayscalellode==0" saturatio
<rasterresampler maxOversampling="2"/>
b </pipe>
<blendMode>0</blendiode>
Lesggis>

Figure 88 Elevation style file contents (for elevation 175m and up, in steps of 50m)
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14 Appendix B. Default FCSS Map Data

T o E F 6| H ! 1 K L [ N o
% % % Height Scanning
Visibility Cover Mability (m} Other R -Low R-High G-Low G-High B-Low B-High Weight
0 0 0 S0 1 | 163 165 174 176 105 107 1
o o [} 0 2 131 13 141 w3 B0 B2 1
[ 0 [l 0 3 108 110 16 18 63 65 1
o o o 0 4 8 87 9 95 is a7 1
0 0 0 05 66 68 ) 75 0 n 1
[ o o E 86 2 76 I 50 1
0 0 0 s 7 w8 10 s w01 6 6 1
o o o 0 8 13 138 14 135 B9 L 1
0 0 0 50 9 167 168 153 185 113 115 1
o o o S0 10 202 204 188 150 143 145 1
0 0 0 S0 11 23 05 03 05 18 160 1
o o [} S0 12 238 240 8 20 183 185 1 n 12
0 0 [} 50 13 3 45 w8 20 198 200 1 Eevation 13
n 0 o o S0 14 48 250 38 240 208 210 1 Elevation 14
devation 0 0 [} S0 15 253 255 243 a5 213 25 1 EHevation1s
clovation 0 o o so s o 255 [ 55 o 255 002 everything not already found
hex B0 0 7 3 191 15 167 171 139 143 1 Fields
hex ] 10 3 3 126 10 1% 130 283 25 1 Marshiswamg, hard to tisverse
hex 0 5 15 3 1 w84 7 27 239 1 troes /i
hex 50 ECR ] 1 168 172 18 192 30 2 1
hex 3 %0 s 10 ) 5 55 59 2 25 4
hex 20 0 w1 83 2% s 29 o 2 1
hex 3 o s 1 23 3 157 167 40 50 11
hex 3 B 80 50 /2 258 a 2 o 2 11
hex 4 B0 8 % &7 7 54 58 67 7 11
hex 20 s 15 3 7 ] 188 190 10 12 11
hex 10 B 50 2 07 54 58 67 7 11
hex 10 B 50 % 127 131 s 58 67 7 11
hex 2 0 0 0 water 4 6 o 1 a2 15
hex £ o [ o water 0@ 3 159 11 20 w2 15
hex 80 0 [ 1 water 47 49 127 s 159 164 ) a
hex %0 ELI 3 83 85 113 s o 2 01w
15 [Primary rosd hex %0 0 % 3 wy %1 us a7 82 54 [ i
16 |Secondary Road hex B0 1 %0 3 190 194 10 14 %0 194 01
12 Tertiary Road hex 75 0 50 3 7w s s 8 66 o1
18 [ Trail hex 5 EL ] 1 2 w2 w2 26 @ 66 01
19 Rail road hex 8 0 % 3 253 55 8 8 83 2% 01
1o Air hex 50 o %0 3 158 160 176 178 253 255 01 i
hex o o [} 0 [ 3 2 . ;o w a
River hex 0 o [} [} a“ 5 66 o w7 281 a P imecl
13 ignare Sream hex 0 0 1 [ 123 ns 159 161 ME 250 0 Prevent counting these as Mixed
hex B0 o s 1 53 255 23 25 191 193 1 Boa
15 | Mised hex 0 ENC] 3 0 255 a 25 o 255 0,005 Sparse mix of trees and buldings
6
17 | tighway rosd w0 83 2% 113 15 [} 2 2 Wide, straight, open multi-lane road
18 |Frimary road roadt %0 [ 29 1 us a7 54 1 roadt
19 |secondary Road road 80 [} 190 194 190 198 190 194 1
rosd 50 0 173 7 153 157 & 66 1
rosd 3 [] @8 o me @ 66 [¥]
roadt & ° 5 2 [ 87 253 255
rosd w0 o 158 160 1% 178 253 255 2
slope o w4 1 tees slope for vehiches when delta enceeds height (m)
edge o 3 &2 & 127 19 1 River bank
sdge 0 3 2 ¥ 20 om 1
edge o 5 66 ™ o s 1
edg 1 125 158 161 a8 20 1
edge o 3 159 161 a8 250 1
sdge 5 /5 283 85 17 e 1
edge 5 255 53 25 m2 s 1
edge 0 0 283 258 0 0 1

Figure 89 Default Map Data Types for FCSS (MapDataTypes_FCSS.xls)

The map data types file defines how the Flashpoint Map Values Scanner
interprets the terrain bitmap and sets values for the game terrain hexes
and hex sides.

The map data types file is an ordinary spreadsheet that can be edited
with Microsoft Office or the free LibreOffice software.

The map data types file consists of five sections:

» Elevations (column ‘B’ has type ‘elevation’)

= Hex visibility / cover / mobility (column ‘B’ has type ‘hex")
»= Road connections (column ‘B’ has type ‘road’)

= Steep slope height (column B’ has type ‘slope’, typically 1 entry
only)

= Hex edges (column 'B’ has type ‘edge’)

14.1 Elevation

The elevation section defines the colors for each of the elevations.
Although it does not impose a hard limit on the number of elevation
steps, 15 steps are a good practical limit since it (a) is hard to discern
more than 15 background colors on the map, and (b) 15 steps of 50m
covering 750m of elevation difference suffices for the terrain surrounding
Europe’s major road systems.

The fifteen elevation colors list corresponds to the
‘fcss_elevation_data_style_ XXX_step50_levels15.gml’ styles files for
QGis, in the example project, subfolder *_qgis_elevation_styles'.

For a more mountainous region (think Golan Heights, from the Jordan
river valley up to the Mt. Hermon foothills), we would need 20+ steps of
50m. We can define these colors as gray values, in the 83 - 180 range as
follows:
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= mg mgm -y
' by che_weliny " : : i B oo 14.2 Hex Visibility / Cover / Mobility
Name Type  Visibilty Cover Mobility (m) Other R-Low R-High G-Low G-High B-Low B-High Weight Description »

2 |Elevation 1 elevation 0 0 0 50 1 180 181 180 181 180 181 1 Elevation 1
I Elevation 2 elevation 0 I 50 2 178 179 178 179 178 179 1 Elevation 2
4 |elevation 2 elevation 0 0 o 50/ 3 176 177 176 177 176 177 1 Elevation 3 Th' Ct d f I typ f b 'It_ p f t / g H It
LHE\(EHUHA elevation 0 0 0 50 4 174 175 174 175 174 175 1 Elevation 4 Is se Ion e Ines Severa es O UI u areas’ ores s a rlcu ure’
6 |Elevations elevation 0 o 0 50 5 172 173 172 173 172 173 1 Elevation 5 iri ilv 1icihili 1
=5 e B R roads (and their influence on mobility, visibility), and several entries to
& |Elevation? clevation | 0 ) [} 50 7 168 | 169 168 | 169 | 168 169 1 Elevation? : ;
ENfromtons st ] 0 T o | o | sol s iss [ aer | ies | aey | st | 1er | 3 loeatons ignore hex effects for hex side obstacles.
TE'E\(E“UHS elevation 0 I 0 50 9 164 165 164 165 164 165 1 Elevation 9
T Elevation 10 elevation 0 0 0 50 10 162 163 162 163 162 163 1 Elevation 10
T Elevation 11 elevation 0 0 0 50 11 160 161 160 161 160 161 1 Elevation 11 -
13 |Elevation 12 elevation 0 0 0 50 12 | 158 159 158 159 158 159 1 Elevation 12 1 4 3 Road connect'ons

14 |Elevation 13 elevation 0 0 0 50 13 156 157 156 157 156 157 1 Elevation 13 =
T Elevation 14 elevation 0 0 0 50 14 154 155 154 155 154 155 1 Elevation 14
THE\'SHUH 15 elevation 0 0 0 50 15 152 153 152 153 152 153 1 Elevation 15 - . . e - -
1 |eleatonas doveton |0 |0 |0 | wol 10 [ 150 [ 151 | w0 | ;1 | 50 [ as |1 evanons This section defines mobility properties for road types in hexes and

18 |Elevation 17 elevation 0 0 0 50 17 148 149 148 149 148 149 1 Elevation 17 -
19 |Elevation 18 elevation 0 ) ) 50 18 | 146 | 147 | 146 147 | 146 | 147 1 [Elevation18 across heX sldes_
T Elevation 19 elevation 0 0 0 50 19 144 145 144 145 144 145 1 Elevation 19
T Elevation 20 elevation 0 0 0 50 20 142 143 142 143 142 143 1 Elevation 20
T Elevation 21 elevation 0 0 0 50 21 140 141 140 141 140 141 1 Elevation 21
23 [Elevation 22 elevation 0 [ [} 50 22 138 | 133 138 133 | 138 139 1 Elevation22 1 4 4 Sl H s-d
24 [Elevation 23 clevation | 0 ) [} 50 23 | 136 | 137 | 136 | 137 | 136 137 1 Elevation23 ] ope ex oiaes
? Elevation 24 elevation 0 0 0 50 24 134 135 134 135 134 135 1 Elevation 24
2 |Elevation 25 elevation ) ) 0 50 25 | 132 | 133 | 132 | 133 | 132 | 133 1 Elevation2s R . .. . . .
a1 [gksaton20 senton| 0 | 0 | o | s 2 ;0 a1 1m0 | 3 | a0 a1 geawns A single row defines the minimum elevation step (in meters) for which
28 |Elevation 27 elevation 0 0 0 50 27 128 129 128 129 128 129 1 Elevation 27 . . . . f .
igs\'ahunzg elevation 0 0 0 50 28 126 127 126 127 126 127 1 Elevation 28 h h d II b IIy I b I d p bI f h I

30 |Elevation 29 elevation 0 0 0 50 29 124 125 124 125 124 125 1 Elevation 29 t e eX SI e WI e aUtomatlca a e e Im assa e Or Ve IC es.
31 |Elevation 30 clevation | 0 ) [} 50 30 | 122 | 123 | 122 | 123 | 122 123 1 Elevation 30
Tl Elevation 31 elevation 0 0 0 50 31 120 121 120 121 120 121 1 Elevation 31
T} Elevation 32 elevation 0 I 0 50 32 118 119 118 119 118 119 1 Elevation 32 =
34 [Elevation 22 elevation 0 0 0 50 33 | 116 | 117 | 116 | 117 | 116 | 117 1 Elevation33 1 4.5 Edges ‘Hex S'des,
TS Elevation 34 elevation 0 0 0 50 34 114 115 114 115 114 115 1 Elevation 34
EEIE\/ahun 35 elevation 0 0 0 50 35 112 113 112 113 112 113 1 Elevation 35
_ 37 |Elevation 36 elevation 0 0 0 50 36 | 110 m 110 1 110 1 1 Elevation 36 Th' ct d f d rt' f h 'd M blty '0| d
38 |Elevation 37 clevation | 0 ) [} 50 37 | 108 | 109 | 108 | 109 | 108 109 1 Elevation37 IS section aerines € ge prope IES TOr NeX sidaes. obih € ges
39 |Elevation 38 elevation 0 0 0 50 38 106 107 106 107 106 107 1 Elevation 38 H H HH
) rior 35 e T B T T o Ty S cannot be traversed unless a bridge is placed. Mobility > 0 edges can be
41 |Elevation 40 elevation 0 0 0 50 40 102 103 102 103 102 103 1 Elevation 40 H H 1 1 H
e cmvetion | 0|0 | 0 | 5o 41 [ o0 | ao1 | a0 | 303 | 100 | ao1 | 1 oevatanar passed, albeit leading to a delay. Column 'G' indicates whether the
TQE\'S‘WHQZ elevation 0 0 0 50 42 98 99 98 99 98 99 1 Elevation 42 - - - -
"4 |elevation a3 clevation | 0 0 0 50 43 9% | 57 | ss 97 | % | 97 1 Eevationa3 obstacle is a wet or dry one. Amph|b|0us vehicles may Cross a wet

45 |Elevation 44 clevation | 0 ) [} 50 44 | 94 95 £ 95 £ 95 1 Elevation4a . L. . .
it [sivatonas deion| 0 o o | 04 s s s s s s 1 seawns obstacle without requiring a bridge, but do not have an advantage in
47 |Elevation 46 elevation 0 0 0 50 46 90 91 90 31 90 91 1 |Elevationas . . . \ . ’ g
48 |Elevation 47 elevation 0 0 0 50 a7 88 29 88 89 88 29 1 Elevation 47 dea“ng W|th dry Obstacles (th|nk ant'—tank d|tches)_

49 |Elevation 48 elevation 0 0 0 50 48 86 87 86 87 86 87 1 Elevation 48
T Elevation 49 elevation 0 0 0 50 49 84 85 84 85 84 85 1 Elevation 49
IHE\(G“UHSO elevation 0 0 0 50 50 82 83 82 83 82 83 1 Elevation 50

52 |Elevation Unknown elevation [] 0 0 50 99 0 255 0 255 0 255 0.02  everything not already found = e
3 14.6 How to Define an Additional Type of

Terrain?

Figure 90  Elevation color definitions for up to 50 elevation steps
For example, to represent green house filled areas, we can define a new
Use the Qgis style file fcaiw_elevation_data_style_0000- ‘hex’ entry that reflects moderate to poor visibility (hard to see through

1950_step50.gray.gml to format the elevation data in the right colors for greenhouses), moderate mobility (entry can be forced), and poor cover:
the above elevation definitions.

% % % Scanning
Name Type  Visibility Cover Mobility Other R-Low R-High G-Low G-High B-Low B-High  Weight Description

NOTE: When scanning the hex and spotting different elevation colors, e e W 0 W O N e
the most frequently occurring elevation color (the statistical ‘modus’ or e - T . A s
‘mode”) will be chosen as the hex’s elevation color.

Figure 91 Defining an additional type of terrain: green house covered hexes

The color RGB = 190,193,160 is chose to detect green house pixels in
the map bitmap.
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To pick a color, pick a unique triplet of RGB values (each in range 0,

/ ; T T3 3
255). For each of those color channels, take a low value up to 2 lower o - 8 BRI B2
(but not lower than 0), and a high value up to 2 higher (but not higher {L Lli E jH1 El:
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Figure 92 UTM zones for Europesource:
https://upload.wikimedia.org/wikipedia/commons/9/9e/LA2-Europe-UTM-zones.png

Figure 93 UTM zones for the world
source: http.//www.dmap.co.uk/utmworld.htm
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16 Appendix D. Representing Water

Obstacles

/‘

Neckartailfingen

1.STREAM/ DITCH (<5M / <15FT)
CAN BE CROSSED AFTER BEING FILLED UP.

2. MINOR RIVER (5-18M / 15-60FT)
CAN BE CROSSED AFTER LAYING A BRIDGE.

518M
1560 FT

3.MAJORRIVER (>18M/ > 60FT)
CAN BE CROSSED AFTER BUILDING (PONTOON) BRIDGE.
>18M

4. AMPHIBIOUS VEHICLES MAY CROSS RIVERS AND LAKES.

>5M
S15FT

=

Figure 94 Recommended representation of water obstacles

17 Appendix E. Creating a New
Elevation Correction Layer

To create a new Elevation Correction layer, to contain corrections
specific to a single area, do the following:

= Use Layer menu, New Shapefile Layer
»= Choose Type Polygon

= Define a new field (to hold the elevation): by filling out the New

Field area with name Elevation, type Whole Number. The default
length (10) suffices.

= Press ‘Add to Fields List’ button to add the field

»= Press OK, and make sure to save the new layer inside your project
folder

= After creation, select the new layer, right mouse button, Properties
dialog, Style tab, then load the fcss_elevation_corrections.gml style

@ New Shapefile Layer

Type
O Point O Line ®) Polygon

File encoding System

Selected CRS (EPSG:4326, WGS 84) - ‘:“‘j
New field

name  [Elevation]

Type | Whole rumber -

- Add to fieds list

Fields list

Name Type Length Precision
id Integer 10

>

|, Remove field

corcel | [

Figure 95 Defining the additional Elevation field for the Elevation Correction Layer
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OTS on the Web

Matrix Games Forum: https://www.matrixgames.com/forums/viewforum.php?f=10149

Check Us Out on Steam: https://store.steampowered.com/app/2366530/Flashpoint Campaigns Southern Storm/
Check Us Out on Discord: hitps://discord.com/channels/911711314051739659/911711314257248331

OTS Facebook Page: https://www.facebook.com/ontargetsimulations
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