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This manual is the documentation for the user interface of the computer game, the combat simulator  Digital Combat 
Simulator World (DCS World) 2.5 . The manual describes the functions of the user interface, mission editor, settings 

window, other windows and panels.  

 

To communicate with users, there is a forum http://forums.eagle.ru/ , where you can get addition al information about the game, the 
gameplay, as well as ask a question. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
©  Studio "EAGLE DYNAMICS", 2020. All rights reserved. 

 

Website: http://www.digitalcombatsimulator.com  

http://forums.eagle.ru/
http://www.digitalcombatsimulator.com/


[ DCS USER MANUAL]  ED 

 

Eagle Dynamics  iii 

 

Table of Contents 
MAIN MENU ..................................................................................................................................... 10 

MODULE MANAGER ......................................................................................................................... 14 

SPECIAL OFFERS TAB .....................................................................................................................................14 

MODULES TAB .............................................................................................................................................14 

AVAILABLE DLC TAB......................................................................................................................................15 

INSTALLED TAB .............................................................................................................................................17 

OPTIONS .......................................................................................................................................... 19 

SYSTEM OPTIONS ..........................................................................................................................................21 
Graphics Settings ..................................................................................................................................22 
Auxiliary Settings ..................................................................................................................................27 

CONTROLS SETTINGS .....................................................................................................................................30 

GAMEPLAY SETTINGS .....................................................................................................................................40 
Difficulties.............................................................................................................................................40 
F10 View Options .................................................................................................................................41 
Additional Settings ...............................................................................................................................44 
Presets ..................................................................................................................................................47 

MISCELLANEOUS ...........................................................................................................................................48 

AUDIO SETTINGS ..........................................................................................................................................51 

SPECIAL .......................................................................................................................................................53 

VR .............................................................................................................................................................54 

TRAINING ......................................................................................................................................... 57 

INSTANT ACTION .............................................................................................................................. 60 

MISSION ........................................................................................................................................... 62 

BRIEFING .....................................................................................................................................................64 

VIEW DEBRIEFING .........................................................................................................................................66 

CREATE FAST MISSION ...................................................................................................................... 70 

SIMPLE MODE ..............................................................................................................................................71 

ADVANCED MODE ........................................................................................................................................73 
Options .................................................................................................................................................73 
Forces ...................................................................................................................................................73 
Battle Location .....................................................................................................................................74 
Briefing .................................................................................................................................................74 

LOGBOOK ......................................................................................................................................... 75 



ED [ DCS USER MANUAL]  

 

iv Table of Contents | Eagle Dynamics 

 

PILOT PAGE ................................................................................................................................................. 77 

NATION, SQUADRON, AND AWARDS PAGE ....................................................................................................... 79 

REPLAY ............................................................................................................................................ 80 

MISSION EDITOR .............................................................................................................................. 83 

THE MISSION EDITOR MAP AND NAVIGATION .................................................................................................. 85 
The World Map .................................................................................................................................... 86 
Navigating the Map ............................................................................................................................. 86 
The Mission and Map Bar .................................................................................................................... 86 

THE SYSTEM BAR ......................................................................................................................................... 87 
FILE ....................................................................................................................................................... 87 
EDIT ...................................................................................................................................................... 89 
FLIGHT .................................................................................................................................................. 89 
CAMPAIGN BUILDER ............................................................................................................................ 92 
CUSTOMIZE .......................................................................................................................................... 92 
MISSION GENERATOR .......................................................................................................................... 97 
MISC ..................................................................................................................................................... 98 

RESOURCE MANAGER ................................................................................................................................... 99 
Warehouse in Airport .......................................................................................................................... 99 
Resource Manager, Full Info .............................................................................................................. 101 

Supply Rates ................................................................................................................................................. 101 
Warehouse Inventory ................................................................................................................................... 102 
Copy to Other Warehouses .......................................................................................................................... 104 
Adding a Warehouse .................................................................................................................................... 104 

THE TOOL BAR........................................................................................................................................... 106 

CREATE NEW MISSION ................................................................................................................................ 107 

OPEN MISSION FILE .................................................................................................................................... 107 

SAVE MISSION FILE .................................................................................................................................... 107 

CREATE MISSION BRIEFING .......................................................................................................................... 107 
Kneeboard ......................................................................................................................................... 109 

CREATE WEATHER CONDITIONS .................................................................................................................... 112 
Static conditions ................................................................................................................................ 112 
Dynamic conditions ........................................................................................................................... 115 

SET RULES FOR TRIGGERS ............................................................................................................................ 117 
Initialization Script ............................................................................................................................. 118 
Trigger List ......................................................................................................................................... 120 
Trigger Conditions ............................................................................................................................. 124 
Trigger Actions ................................................................................................................................... 138 

COCKPIT TRIGGERS GUIDE ........................................................................................................................... 155 
CONDITIONS ...................................................................................................................................... 155 
ACTIONS ............................................................................................................................................. 158 



[ DCS USER MANUAL]  ED 

 

Eagle Dynamics  v 

 

TRIGGER PRACTICAL EXERCISE .......................................................................................................................165 
Define Mission Goals ..........................................................................................................................171 
Battlefield Commanders ....................................................................................................................173 
Set Mission Options ...........................................................................................................................174 
Fly Mission ..........................................................................................................................................174 

TASK PLANNING FOR UNIT GROUPS ...............................................................................................................175 
Fundamental Concepts ......................................................................................................................175 

Group Artifical Intelligence (AI) ..................................................................................................................... 176 
Perform Task ................................................................................................................................................. 176 
Start Enroute Task ......................................................................................................................................... 176 
Perform Command ........................................................................................................................................ 177 
Set Option...................................................................................................................................................... 177 
Panel Flags ..................................................................................................................................................... 177 

Group Route Planning ........................................................................................................................179 
Example 1 ...................................................................................................................................................... 180 
Example 2 ...................................................................................................................................................... 181 
Example 3 ...................................................................................................................................................... 182 
Example 4 ...................................................................................................................................................... 184 
Example 5 ...................................................................................................................................................... 185 
Example 6 ...................................................................................................................................................... 187 
Hints .............................................................................................................................................................. 189 

PLACE AIRPLANE AND HELICOPTER GROUP ......................................................................................................190 
Modal Buttons ....................................................................................................................................194 
Route Mode ........................................................................................................................................195 
Waypoint Mode Buttons ....................................................................................................................200 
Payload Mode ....................................................................................................................................201 
Triggered Actions Mode .....................................................................................................................204 
Route Summary Mode .......................................................................................................................204 
INU Fix Point Mode ............................................................................................................................205 
Target Point Mode .............................................................................................................................206 
Failures Mode .....................................................................................................................................207 
Waypoint Properties Mode ................................................................................................................209 
Radio Presets Mode ...........................................................................................................................210 

ADVANCED ACTIONS MODE (AIRCRAFT GROUPS) .............................................................................................211 
Panel Interface Controls .....................................................................................................................211 
Actions List .........................................................................................................................................212 

Triggered Tasks .............................................................................................................................................. 215 
Triggered Enroute Tasks ................................................................................................................................ 215 

Action Properties Panel ......................................................................................................................216 
Configuring Advanced Actions ...........................................................................................................220 
Automatic Actions ..............................................................................................................................221 
Perform Task ......................................................................................................................................222 

No Task .......................................................................................................................................................... 222 
Aerobatics ..................................................................................................................................................... 222 
Attack Group ................................................................................................................................................. 223 
Attack Map Object......................................................................................................................................... 226 



ED [ DCS USER MANUAL]  

 

vi Table of Contents | Eagle Dynamics 

 

Attack Unit .................................................................................................................................................... 227 
Bombing ........................................................................................................................................................ 229 
Bombing Runway .......................................................................................................................................... 230 
Cargo Transportation .................................................................................................................................... 231 
Embarking ..................................................................................................................................................... 232 
Disembarking ................................................................................................................................................ 235 
Escort ............................................................................................................................................................ 237 
Follow ........................................................................................................................................................... 238 
Ground Escort ............................................................................................................................................... 239 
FAC ς Assign Group ....................................................................................................................................... 240 
Orbit .............................................................................................................................................................. 242 
Land .............................................................................................................................................................. 244 
Refueling ....................................................................................................................................................... 245 
WW2: Carpet Bombing ................................................................................................................................. 247 
WW2: Big Formation .................................................................................................................................... 248 

Start Enroute Task ............................................................................................................................. 259 
No Enroute Task ........................................................................................................................................... 260 
Search Then Engage ...................................................................................................................................... 260 
Search Then Engage in Zone ......................................................................................................................... 263 
Search Then Engage Group ........................................................................................................................... 264 
Search Then Engage Unit .............................................................................................................................. 265 
Refueling ....................................................................................................................................................... 266 
AWACS .......................................................................................................................................................... 267 
FAC ................................................................................................................................................................ 267 
FAC ς Engage Group ..................................................................................................................................... 268 

Perform Command ............................................................................................................................ 271 
No Action ...................................................................................................................................................... 271 
Run Script...................................................................................................................................................... 271 
Script File ...................................................................................................................................................... 271 
Set Frequency ............................................................................................................................................... 271 
Set Frequency for unit .................................................................................................................................. 272 
Transmit Message ......................................................................................................................................... 272 
Stop Transmission ......................................................................................................................................... 273 
Switch Waypoint ........................................................................................................................................... 273 
Invisible ......................................................................................................................................................... 274 
Immortal ....................................................................................................................................................... 274 
EPLRS ............................................................................................................................................................ 274 
Smoke On_Off .............................................................................................................................................. 275 

Set Option .......................................................................................................................................... 276 
No Option ..................................................................................................................................................... 276 
ROE (Rules of Engagement) .......................................................................................................................... 276 
Reaction to Threat ........................................................................................................................................ 277 
Radar Using ................................................................................................................................................... 278 
Chaff ς Flare Using ........................................................................................................................................ 279 
Formation ..................................................................................................................................................... 280 
RTB on Bingo Fuel ......................................................................................................................................... 281 
RTB on out of ammo ..................................................................................................................................... 282 
Silence ........................................................................................................................................................... 282 
ECM Using ..................................................................................................................................................... 282 
Restrict Air-to-Air Attack .............................................................................................................................. 283 



[ DCS USER MANUAL]  ED 

 

Eagle Dynamics  vii 

 

Restrict Jettison ............................................................................................................................................. 283 
Restrict Afterburner ...................................................................................................................................... 283 
Restrict Air-to-Ground Attack........................................................................................................................ 284 
AA Missile attack ranges ............................................................................................................................... 284 
No Report Waypoint Pass.............................................................................................................................. 285 
Radio usage when contact ............................................................................................................................ 285 
Radio usage when engage ............................................................................................................................. 285 
Radio usage when kill target ......................................................................................................................... 285 

PLACE SHIP GROUP .....................................................................................................................................287 
Modal buttons ....................................................................................................................................289 
Route Mode ........................................................................................................................................289 
Waypoint Mode Buttons ....................................................................................................................292 
Ammo Mode ......................................................................................................................................292 
Triggered Actions Mode .....................................................................................................................293 
Route Summary Mode .......................................................................................................................293 
Suppliers .............................................................................................................................................294 

ADVANCED ACTIONS MODE (NAVAL GROUPS) .................................................................................................296 
Panel Interface Controls .....................................................................................................................296 
Action Properties Panel for Naval Groups .........................................................................................297 
Perform Task ......................................................................................................................................297 

No Task .......................................................................................................................................................... 297 
Fire at Point ................................................................................................................................................... 297 
Attack Group ................................................................................................................................................. 298 

Start Enroute Task ..............................................................................................................................299 
Perform Command .............................................................................................................................299 

No Action ....................................................................................................................................................... 299 
Run Script ...................................................................................................................................................... 300 
Script File ....................................................................................................................................................... 300 
Invisible ......................................................................................................................................................... 300 
Immortal ........................................................................................................................................................ 300 

Set Option...........................................................................................................................................300 
No Option ...................................................................................................................................................... 300 
ROE (Rules of Engagement) ........................................................................................................................... 300 
Alarm State .................................................................................................................................................... 301 

PLACE GROUND UNIT ..................................................................................................................................303 
Modal Buttons ....................................................................................................................................305 
Route Mode ........................................................................................................................................305 
Waypoint Mode Buttons ....................................................................................................................310 
Ammo Mode ......................................................................................................................................311 
Triggered Actions Mode .....................................................................................................................311 
Route Summary Mode .......................................................................................................................312 
Notes regarding airbase and FARP ground vehicle support equipment ............................................313 
Ammo supply for ground units ..........................................................................................................316 

ADVANCED ACTIONS MODE (GROUND GROUPS) ..............................................................................................326 
Panel Interface Controls .....................................................................................................................326 
Action Properties Panel for Ground Groups ......................................................................................327 



ED [ DCS USER MANUAL]  

 

viii Table of Contents | Eagle Dynamics 

 

Perform Task ...................................................................................................................................... 327 
No Task ......................................................................................................................................................... 327 
FAC ς Assign Group ....................................................................................................................................... 327 
Fire at Point .................................................................................................................................................. 330 
Hold .............................................................................................................................................................. 331 
Embark to Transport (work in progress) ....................................................................................................... 331 
Go to Waypoint ............................................................................................................................................ 332 

Start Enroute Task ............................................................................................................................. 333 
No Enroute Task ........................................................................................................................................... 333 
FAC ................................................................................................................................................................ 333 
FAC ς Engage Group ..................................................................................................................................... 334 

Perform Command ............................................................................................................................ 338 
No Action ...................................................................................................................................................... 338 
Run Script...................................................................................................................................................... 338 
Script File ...................................................................................................................................................... 338 
Set Callsign .................................................................................................................................................... 338 
Set Frequency ............................................................................................................................................... 339 
Transmit Message ......................................................................................................................................... 339 
Stop Transmission ......................................................................................................................................... 340 
Go to Waypoint ............................................................................................................................................ 340 
Invisible ......................................................................................................................................................... 341 
Immortal ....................................................................................................................................................... 341 
EPLRS ............................................................................................................................................................ 342 

Set Option .......................................................................................................................................... 343 
No Option ..................................................................................................................................................... 343 
ROE (Rules of Engagement) .......................................................................................................................... 343 
Disperse Under Fire ...................................................................................................................................... 343 
Alarm State ................................................................................................................................................... 344 
Engage Air Weapons ..................................................................................................................................... 345 

PLACE STATIC OBJECT ................................................................................................................................. 346 

PLACE INITIAL POINT (A-10C ONLY) .............................................................................................................. 348 

PLACE BULLSEYE ........................................................................................................................................ 349 

CREATE AREA TRIGGER ZONE ....................................................................................................................... 350 

CREATE UNIT TEMPLATE ............................................................................................................................. 352 

AREA TRIGGER ZONE LIST ............................................................................................................................ 354 

UNIT LIST .................................................................................................................................................. 355 

DELETE UNIT/OBJECT ................................................................................................................................. 356 

MAP OPTIONS ........................................................................................................................................... 356 

DISTANCE TOOL ......................................................................................................................................... 356 

EXIT MISSION EDITOR ................................................................................................................................. 357 

CAMPAIGN .................................................................................................................................... 359 

CAMPAIGN BUILDER ...................................................................................................................... 361 



[ DCS USER MANUAL]  ED 

 

Eagle Dynamics  ix 

 

ENCYCLOPEDIA ............................................................................................................................... 366 

MULTIPLAYER ................................................................................................................................. 369 

NEW SERVER .............................................................................................................................................373 
Server settings ....................................................................................................................................373 
Server description ..............................................................................................................................375 
Mission list ..........................................................................................................................................375 

SELECT ROLE (SERVER) .................................................................................................................................377 

CLIENT TO SERVER CONNECTION ....................................................................................................................381 

SELECT ROLE (CLIENT) ..................................................................................................................................385 

GAME SERVER CREATION (SERVER) ...............................................................................................................386 

CONNECTING TO A SERVER (CLIENT) ..............................................................................................................386 

ENDING THE SESSION ..................................................................................................................................387 

EXIT ................................................................................................................................................ 389 

 



MAIN MENU 

DCS World 

 



[ DCS USER MANUAL]  ED 

 

Eagle Dynamics  11 

 

MAIN MENU 
Upon starting DCS, the Main Menu screen will be displayed after a brief program loading screen.   

The top panel contains buttons:  

 

 

 

 

 

¶ MODULE MANAGER . Use the Module Manager to see special offers, purchase new DCS 
modules, and view purchased ones. 

¶ OPTIONS . The Options screen consists of several tabs and allows you to customize your 
graphics, audio, input, and game play options. 

¶ OFFLINE -MODE. Use this mode if expecting to be unable to connect to the internet for 
an extended period of time. Activating this mode switches DCS to an offline-only mode 
only after successful authorization, i.e. the user MUST be online and logged-in to switch 
on this function. DCS may be kept in this mode indefinitely, but ke ep in mind that all 
network services (Module Manager, multiplayer, news) will be unavailable. 
 
The user may exit offline mode only from the same computer on which it was 
initially activated. *  If this is not possible, contact technical support to clear 
the active game session . 
 

*  BIOS and Windows version MUST BE IDENTICAL. For example, changing the 

BIOS while DCS is in offline mode will no longer allow the user to log in .  

¶ LOG OUT. Log in/ Log out/ Change account. The DCS application uses accounts 
registered at http://www.digitalcombatsimulator.com , which is also the same account 
used for technical support cases. A separate account is required for participation in the 
Eagle Dynamics forum at http://forums.eagle.ru/ . 

From the Main Menu, you may select captions in the right main menu . Each of these captions 
directs you to a different aspect of the g ame or exits the game back to desktop.  To make a 
selection, place your mouse over the caption and the caption will be illuminated.  By then left 
mouse clicking, you will be directed to the selected area of the program.  

Module Manager 
 

Offline-mode 
 

Log Out 
 

Options 
 

http://www.digitalcombatsimulator.com/
http://forums.eagle.ru/
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At the left side there is a retractable News Panel that shows the latest news about ED games 
and events. News can be thumbing by the two " <> " arrows in the upper -right panel corner. 

Main Menu buttons include: 

¶ INSTANT ACTION . Allows you to quickly fly a pre -built mission that bypasses the 
briefing screen.  When you click on this button, a pop -up screen will be displayed that 
allows you to select an aircraft and mission scenario to fly.  To exit this screen without 
selecting a mission, click on the yellow X in the top right corner.  

¶ CREATE FAST MISSION . Using the built -in mission generator, you can quickly create 
missions according to your specified parameters.  Missions can be created in either 
simple or advanced modes (increased number of mission options). 

¶ MISSION . Open a single mission. Using the built-in Mission Editor, you can build your 
own missions or download them from the Internet.  You can access such missions from 
this screen. 

¶ CAMPAIGN . To select a campaign to fly or continue an existing one, select this option.  
Unlike Missions, Campaigns are a series of missions linked together in a logical way 
resulting from your mission outcomes. 

¶ MULTIPLAYER . Open the multiplayer interface to host or join an online game.  

¶ LOGBOOK. From this screen you may create a pilot persona(s) and track their 
accomplishments and statistics. 
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¶ ENCYCLOPEDIA .  The Encyclopedia is a resource that provides data and images of all 
the air, land, and sea units in the game.  

¶ TRAINING . An extensive set of training missions are provided to teach you to fly and 
operate the aircraft.  

¶ REPLAY. After each mission you fly, you have the option to save the mission as a replay 
file (Track file). You can access these replay files from this screen. 

¶ MISSION EDITOR .  The Mission Editor allows you to create missions big and small.  
These missions can then be used as single player missions, multiplayer missions, training 
missions, or to populate a campaign.  This is a powerful tool and is the same one used to 
create the missions and campaigns included with the game. 

¶ CAMPAIGN BUILDER . Using missions created in the Editor, you may use the 
Campaign Builder to create your own campaigns that you can play yourself or share with 
friends. 

¶ EXIT . To exit the game and return to desktop , press the red Exit button.  

Along the bottom edge of the screen are the game icons. These icons represent available and 
installed DCS modules. You can read information on each module and select a background 
theme by clicking an icon. 
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MODULE MANAGER 
The DCS Module Manager is an in-game tool that allows you to purchase new DCS modules, 
update purchased ones, review installed modules, and read about new DCS special offers. 

At any time, you can refresh your modules and module status by clicking the Refresh button in 
the bottom right portion of the Module Manager.  

The Module Manager is divided into four tabs: 

¶ Special Offers 

¶ Modules 

¶ Available Add-Ons 

¶ Installed 

Special Offers Tab 
When DCS special offers are available, such as sales, these will be listed when the Special Offers 
tab is selected. 

Modules Tab 
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This page displays all available DCS modules and if they are already purchased. 

Available DLC Tab 
This page displays all available DLC and if they are already purchased. If a module is already 
purchased, "Install" will be displayed at the far right of the module listing. Pressing the Install 
button will install or re -install the module. If "Buy" is displayed, you can press t he button to start 
the purchase option of the selected module. 

To the left of the Install/Notification is the price of the module and a description of the module 
to the left of that.  
 
 
 

Module Manager 
Tabs 
 
 

Module Description 
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Upon starting the Module Manager, if new updates to a purchased module are detected, a pop-
up window is displayed that lists the updates available and provides you an option to install or 
cancel the updates. 
 
 

Module Status and Price 
 
 

Module Status Refresh 
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Installed Tab 
This tab page shows all installed DCS modules. Each row displays a different module and each 
column provides information about the module.  

Module Name . The name of the installed DCS module. 

Developer . Developer name of the selected module. 

Activate/Deactivate . Unchecking this box will deactivate the selected module. A checked box 
indicates that the module is activated.  

Serial Number . This column displays the serial number of the selected module. When the 
Serial Number field is clicked on, the serial number is displayed and you have the option to copy 
the serial number to clipboard or hide the serial number.  
 
 
 

 
 
 
 
 

Module Updates 
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Module Name 
 
 

Developer 
 
 

Activate/Deactivate 
 
 

Serial Number 
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 OPTIONS 
 

DCS World 
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OPTIONS 
The Options screen allows you to customize your graphics and audio settings, input options, and 
game play settings.  To access the Options screen, left mouse click on the Options button (gear 
icon) on top of  on the Main Menu. 

 

The Options page has a number of tabs at the top that allow you to adjust your settings for 
graphics, inputs, game play, miscellaneous, audio, special and virtual reality .  Left mouse click 
on a tab to display the desired options settings page. 

Along the very bottom of the screen are the CANCEL button which will return you to the Main 
Menu without saving any changes to Options, and the OK button which will return you to the 
Main Menu page but will save your changes. 

You can also exit the Options page by pressing the yellow X in the top right of the screen.  

 

  

Options 
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System Options 
The System Options screen allows you to customize your graphics settings to best suit your 
personal preferences and hardware (CPU, RAM, and graphics card).  

 

 

 

 

 

Along the very bottom of th e screen are the CANCEL button which will return you to the Main 
Menu without saving any changes to Options, and the OK button which will return you to the 
Main Menu page but will save your changes. 

You can also exit the Options page by pressing the yellow X in the top right of the screen.  

 

  

Graphics Settings 
 

Graphics Presets 
 

Auxiliary Settings 
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Graphics Settings  

Several graphics settings are available along the left side of the screen.  Selection of a graphics 
option is done by using the drop-down list for each item and selecting the desired setting.  

Textures  

Sets the object texture resolution. Options are Low, Medium, and High. Higher texture 
resolutions appear crisper but use more VRAM. 

¶ Low  ï Low resolution textures for terrain, objects, and cockpit.  

¶ Medium  ï Medium resolution textures for terrain, objects, and cockpit.  

¶ High  ï High resolution textures for terrain, objects, and cockpit.  

Terrain  Textures  

The option affects the level of detail for terrain and building textures. If this option is changed 
after DCS has already loaded in the terrain (loaded into a mission or the mission editor) a restart 
is required for the changes take effect. If a player entered the options menu immediately after 
loading the game interface, a restart is not required.  

¶ Low  ï Terrain surface textures for the chosen map will be loaded in a low resolution. 

¶ High  ï Terrain surface textures for the chosen map will be loaded in a high resolution. 

Civ . Traffic  

¶ Off  ï No road and rail traffic.  

¶ Low , Medium , High  ï The density of road and rail traffic.  

Water  

Sets the level of detail for water effects.  

¶ Low  ï Water has no 3D surface effects. 

¶ Medium  ï Water has 3D surface effects, including waves and wakes. 

¶ High  ï Water has 3D surface, shelf and full reflections. 
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Example of water detail set to Low (left) and High (right). In High, the water surface has a 3D 
undulation effect in high winds, and ships generate wakes and churn.  

Visib  Range  

Sets the distance at which objects are rendered. Options are Low, Medium, High, and Extreme. 
Actual distances depend on object type (e.g., buildings are rendered at further distances than 
trees). 

¶ Low  ï Objects are rendered out to approximately 7 km . 

¶ Medium  ï Objects are rendered out to approximately 12 km . 

¶ High  ï Objects are rendered out to approximately 17 km . 

¶ Ultra  ï Objects are rendered out to approximately 24 km . 

¶ Extreme  ï Objects are rendered at their maximum distance. 

Heat  Blur  

Sets the amount of visible atmospheric refraction caused by hot exhaust air.  

¶ Off  ï Heat blur is not present. 

¶ Low  ï Heat blur partially displayed behind the aircraft engine nozzles. 

¶ High  ï Heat blur fully displayed behind the aircraft engine nozzles. 

Shadows  

Sets the level of detail for object shadows. Shadows can be planar (appearing as flat translucent 
planes) or soft (a more realistic appearance). Shadows can be cast by the subject (the object 
that is the focus of the current view) or by other objects in the scene. Self -casting shadows are 
shadows that one part of an object casts upon itself . 

¶ Off  ï No shadows will be rendered. 

¶ Flat Only  ï The view subject will cast planar shadows. 

¶ Low  ï All objects in the view will cast planar shadows. 

¶ Medium  ï The view subject will have self-casting shadows, and all other objects will 
cast planar shadows. 

¶ High  ï The view subject will cast soft shadows as well as self-casting shadows, and all 
other objects will cast planar shadows. 

Resolution  

Sets the size and resolution of the rendered image. In windowed mode, this sets the size of the 
game window. In full-screen mode, this sets the display resolution. For multi-monitor setups, 
the total resolution can be entered manually . 

Aspect  Ratio  
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The aspect ratio is the ratio of display width to height. Itôs normally set automatically when a 
new resolution is chosen, but can also be set manually. 

Monitors  

For multi-monitor setups, this option configures what is rendered on each monitor :  

¶ 1 Screen  ï Pilot view will be displayed on a single monitor (default) . 

¶ 3 Screen  ï Pilot view will be split equally across three monitors (triple -head setup). 

¶ Camera + LMFCD ( on  right  side )  ï Video will be split between 2 monitors - one for 
the main camera and one on the right side for the left MFCD.  

¶ Camera + LMFCD  ï Video will be split between 2 monitors - one for the main camera 
and one for the left MFCD. 

¶ Camera + LMFCD ( automatic  placement )  ï Video will be split between 2 monitors  
with non-fixed position. Positioning on the real position of monitors in the cabin of the 
aircraft. 

¶ Camera + RMFCD ( on  left  side )  ï Video will be split between 2 monitors - one for 
the main camera and one on the left side for the right MFCD. 

¶ Camera + RMFC D ï Video will be split between 2 monitors - one for the main camera 
and one for the right MFCD. 

¶ Camera + RMFCD ( automatic  placement )  ï Video will be split between 2 monitors 
with non-fixed position. Positioning on the real position of monitors in the cabi n of the 
aircraft. 

¶ LMFCD +  Camera  +  RMFCD ï The center monitor will display the pilot view, and the 
left and right monitors will display the left and right MFCDs . 

¶ Stereo  ï Pilot video will be split into a stereoscopic pair and output separately. This 
should only be used by players with stereoscopic display setups. 

Note : To customize these configurations or create your own new configurations, navigate to \Saved 
Games\DCS\Config\MonitorSetup\ . Each configuration is defined by a separate lua file. 

Res. of Cockpit  Displays  

Set the resolution of cockpit displays such as mirrors, multifunction displays, moving maps, etc.  
Note that higher resolution settings can negatively impact the smoothness of game play.  

¶ 256  ï Low quality. The picture is rendered into a tex ture of 256x256 pixels. It is 
updated through the frame.  

¶ 512  ï Standard quality. The image is rendered into a texture of 512x512 pixels. It is 
updated through the frame.  

¶ 512 E very  Frame  ï Standard quality. The image is rendered into a texture of 512x512 
pixels. Each frame is updated, but it reduces the overall performance of the game in 
comparison with the choice of the preset updated through the frame.  
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¶ 1024  ï High quality. The image is rendered into a texture of 1024x1024 pixels. It is 
updated through the frame. 

¶ 1024 E very  Frame  ï High quality. The image is rendered into a texture of 1024x1024 
pixels. Each frame is updated, but it reduces the overall performance of the game in 
comparison with the choice of the preset updated through the frame.  

MSAA 

MSAA (MultiSample Anti-Aliasing) ï Is an improved version of SSAA super-sampling that 
consumes less resources. Smoothing takes place only along the edges of objects, not the entire 
scene as in SSAA. When the resolution in the game increases, it requires more video memory on 
the graphics card.  

¶ Off  ï Turns off MSAA anti-aliasing. 

¶ 2x  ï Two-pass MSAA. 

¶ 4x  ï Four-pass MSAA. This improves anti-aliasing quality at the expense of FPS. 

Depth of Field  

Depth of field is the distance between the nearest and the furthest objects that are in 
acceptably sharp focus in an image. 

¶ Off  ï Depth of field effects are disabled. 

¶ Bokeh  ï Enables a very shallow depth of field, blurring parts of the scene closer to or 
further from the view subject. The blurred objects take on a "bokeh" effect simulating 
lens distortion. Severely reduces performance and is mainly used to create video/screen 
shots only. 

¶ Simple  ï Enables a very shallow depth of field, blurring parts of the scene closer to or 
further from the view subject . 

Lens Effects  

Enables camera effects caused by dirt or lens flares. 

¶ None  ï Lens effects are disabled. 

¶ Dirt  ï Simulates occasional specks of dust on the camera lens in exterior views. 

¶ Flare  ï Simulates lens distortion caused by direct sunlight. 

¶ Dirt + Flare  ï Enabled both the Dirt and Flare effects, but can make it difficult to detect 
contacts. 

Motion Blur  

The effect of blurring the image when the camera moves quickly. Can be successfully applied 
when the scene needs to be given more dynamics and speed. Proper use of Motion Blur can add 
cinematography to what is happening on the screen. It can also help you veil low frame  rates 
and add smoothness to your gaming experience as needed. 
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¶ Off  ï Turns off motion blur.  

¶ On ï Includes the Motion Blur effect, which makes the entire image blurred and 
unfocused at speed, without highlighting any area.  

Clouds  

Sets the level of quality for clouds and weather effects. Options are  Low , Standard , High  and 
Ultra . 

Higher values render the clouds better and have a grater influence on the performance. The 
Standard option is the best choice to start with.  

 

 
Example of Clouds detail set to Low (left) and Ultra (right). In Ultra, cloud shapes are higher resolution.  

SSAA 

SSAA (SuperSample Anti-Aliasing) ï The heaviest, but also the most qualitative and eerily 
loading a video card. Smoothes the whole scene. It works by rendering the image at a larger 
size and downsampling it to the display size. For powerful top -of-the-range graphics cards. 

¶ Off  ï SSAA is disabled. 

¶ x1.5  ï The image is rendered at ×1.5 and downsampled to smooth edges. 

¶ x2 ï The image is rendered at ×2 size and downsampled to smooth edges.  

SSAA is limited to 4k, so if resulting required buffer size is over 4k ï this option will not be 
available. 

Simultaneously, multi-sampling (MSAA) and super-sampling (SSAA) should not be enabled to 
avoid conflict and performance degradation (either MSAA ï or SSAA). 
 

SSLR 

SSLR (Screen Space Local Reflections) ï Enables a reflection effect caused by ambient lighting. 
It is best seen on smooth and chromed surfaces. 

¶ Off  ï Turns off reflections on smooth surfaces. 
¶ On ï Turns on reflections on smooth surfaces. 
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SSAO 

The SSAO (Screen Space Ambient Occlusion) ï Enables a shading effect caused by ambient 
lighting. It is an approximation of the global illumination technology with reduced GPU load. 
Improves realism of the picture . 

¶ Off  ï Turns SSAO off. 

¶ On ï Enables SSAO. 
 

 
Example of SSLR and SSAO disabled (left) and enabled (right). When enabled, the cockpit shading is 
more affected by ambient lighting conditions.  

 

Note : If you wish to increase frame rates, the most import graphics settings to adjust lower are Terrain Textures, 
Water, Visib Range, Shadows and MSAA. 

 

The right side of the page contains auxiliary graphics settings. 

 

Auxiliary Settings  

Clutter / Grass  

Adjusts the distance that ground clutter such as grass, bushes, rocks, etc. are rendered. 

Fores t  Visibility  

Adjusts the distance that 3D trees are rendered. As the value increases, the trees are drawn in 
forests, fields, along rivers, roads and cities. If the value decreases, the trees are only in the 
forest belts in a smaller number. Beyond this distance, forests are rendered as flat ground 
textures. 

Fores t  Details  Factor  
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The slider adjusts the GPU load by the number of tree triangles rendered. Minimum value is 0.1 
and possible maximum is 1.0. 

Scenery  Details  Factor  

The slider adjusts the GPU load by the number of overall scene triangles rendered (map objects 
such as buildings, constructions, etc.). Minimum value is 0.1 and possible maximum is 1.0. 

Preload  Radius  

Sets the radius (in meters from user position) that terrain is preloaded. A larger setting reduces 
slowdowns due to hard disk swapping, but requires more RAM. 

Chimney Smoke Density  

Sets the density of smoke coming from building chimneys. 

Gamma  

Changes the overall luminosity of the rendered image. Lower values produce darker scenes. 

Anisotropic  Filtering  

Sets the level of anisotropic filtering. Lower values will increase FPS but cause textures to 
appear blurry when viewed from shallow angles. Examples include runway and taxiway textures 
when viewed from the ground, or tanker director lights when viewed from the contact position . 

¶ Off  ï Turns off anisotropic filtering.  

¶ 2x, 4x, 8x , 16x  ï Includes an anisotropic filtering with the selected filtering factor. 
Improves the display of deleted objects and textures on surfaces at a certain angle.  

Terrain Object Shadows  

Sets the type of shadows rendered on the terrain from scenery objects.  

¶ Default  ï Shadows follow terrain contours. This option has the highest FPS impact. 

¶ Flat  ï Shadows are planar. 

¶ Off  ï Shadows are not rendered. 

Cockpit  Global  Illumination  

A lighting method that takes into account not only direct light from light sources, but also 
reflexes (reflections and refractions of light inside the cockpit, dancing shadows), resulting in a 
much more realistic image. 

¶ Off  ï Direct lighting only.  

¶ On ï Enables the global lighting algorithms used for more realistic simulation of light. 
Requires more PC resources and may have a considerable impact on frame rates. 
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Messages  font  scale  

Sets the scale of in-game tooltips, radio menus, and popup messages. 

Scale GUI  

Sets the scale of windows, menus, and dialogs. 

Rain Droplets  

When enabled, raindrops will appear on the canopy when in rain and at slow enough speeds. 

Vsync  

When enabled, your monitorôs frame rate will be synchronized to the gameôs frame rate. This 
will reduce tearing artifacts that can occur at high frame rates . 

Full Screen  

When checked, the game will run in full -screen mode. When unchecked, the game will run in a 
window. 

Cursor Confined to Game Window  

Check this box to prevent the mouse cur sor from moving beyond the game window bounds. 
This is useful when playing in VR, to make sure you do not inadvertently click on something 
outside the game window. 

Presets  
DCS World comes with four graphics presets: Low, Medium, High, and VR. You can use "Low ", 
"Medium ", or "High " to quickly set the graphics level to something appropriate for your PC 
capabilities. "VR" preset is tuned to maximize frame rates when playing in VR.  
In addition, you can save your own presets under "Custom1 ", "Custom2 ", and "Custom3 ". 
Click the SAVE link underneath each button to save the current graphics settings to that preset. 
Click the button itself to load those graphics settings you saved. User profiles are rewritable. 
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Controls Settings 
The control settings tab allows you to customize your control input devices.  Such controls can 
include joysticks, mice, keyboards, rudders, etc.  Using the manager, you can map functions to 
keys, create axis curves and assignments, and adjust force feedback levels.  Of note, you can 
create and save multiple input profiles.  
 
 
 

 
 
 
 

Along the very bottom of the screen are the CANCEL button which will return you to the Main 
Menu without saving any changes to Options, and the OK button which will return you to the 
Main Menu page but will save your changes. 

You can also exit the Options page by pressing the yellow X in the top right of the screen.  

Aircraft Control Mode .  The Aircraft Control Mode drop down list shows the different control 
modes possible in a mission: 

¶ Aircraft Game. Active when a mission is launched with Game Avionics mode on. 

¶ Aircraft Sim. Active when a mission is launched with Game Avionics mode off.  

Input 
Category 

Main Listing 
Window 
 

Save Input 
Profile 

Load Input 
Profile 
 

Edit Input 
Modifiers 

Aircraft 
Control Mode 
 

Edit Input 
Buttons 

Axis 
Assignment 

Axis 
Tune  

Clear 
Category 

Force-Feedback 
Tune  

HTML list of 

commands 

Reset 
Category 
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¶ General. Active when a mission is launched with no player or client -controlled aircraft.  

Input Category .  The Input Category drop down list displays all the general input categories of 
the player aircraft.  To select a category from the list, le ft mouse click on it and the input actions 
of that category will be displayed in the main listing window.  

Main Listing Window .  This vertically organized list displays each assignable action in regards 
to each detected input device connected to your computer.  On the left side of the list is the 
column that lists each assignable Action.  The list of Actions is determined by your Input 
Category and Player Mode selections.  To the right of the Action column are columns for each 
detected input device.  To assign an action an input device, left mouse click in the field where 
the Action line and the device column intersect.  This will then be indicated by a white box in 
the field. Note, you can test whether an input command is mapped on a particular control ler by 
pressing the command while the controller's column is highlighted.  

Reset  category  to  default . Pressing this button resets all keyboard or button combinations in 
the selected category for the selected device to their default values. The selected device is 
determined by the highlighted cell.  

Clear category . If you wish to clear all input assignments for a controller, left click on any 
input command for the controller and then click on the CLEAR CATEGORY button. This will erase 
all input assignments for the controller column.  

Save profile  as. After you have modified (added, deleted, or changed) an input option to a 
profile, you can save it using the SAVE PROFILE AS button.  Upon pressing this button, the Save 
Profile As browser window will be displayed.  This window allows you to browse to a location on 
your computer and save the profile.  You can either save the profile under the default name or 
create a new profile under a different name.  As such, you can create multiple profiles for a 
single aircraft if you wish.  

 

Load p rofile . Once an input profile is created, you may load it as the active profile by selecting 
the LOAD PROFILE button.  This button will display the Load Profile browser window and allow 
you to select the desired profile to load.  After  selecting the desired profile, press the OK button. 

Note : The loading and saving functions are specific to the device and not global for the profile . 
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Modifiers .  Pressing the MODIFIERS button will display the MODIFIERS PANEL window and 
allow you to set control modifiers and control switches to allow additional control assignments.  

 

 

 

The Modifiers panel consists of two parts, the Modifiers at the left and the Switches at the right.   

Modifiers usually use a key or button combination with [SHIFT], [CTRL] or [ALT] (by default) or 
any custom keys assigned to act as a modifier. For example, you can assign any joystick button 
as a modifier and use it to expand the available joystickôs commands that can be assigned to 
your input device. 

By default, several Modifiers are included in the Modifiers window: LALT, LCTRL, LSHIFT, RALT, 
RCTRL, RSHIFT and RWIN.  However, by pressing the ADD button below the Modifiers list 
window, you can also create your own. The window for adding a modifier will appear.  

 

 

There are three fields present in the window:  

¶ Device Name. In this field you must select the name of the device to which you want to 
assign a modifier. 

¶ Select modifier button. This field displays the key or button you pressed. 

¶ Modifier button Name. In this field you can enter your own modifier or switch name.  

Modifiers 
 

Switches 
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From the ADD MODIFIER panel, first select the device you wish to set the modifier from.  This 
could range from a keyboard, to a mouse,  to a joystick or a throttle.  Once the device is defined, 
select the specific key or button on the device from the Select Modifier Button field.  Once 
complete, press the OK button to save your new Modifier and it will be displayed in the Modifier 
list window. 

To remove a modifier, select it from the window and then press the REMOVE button. 

With at least one modifier in the list, you can now assign a modifier to any Action from the Add 
Assignment Panel. 

 

 

Switches   

The switches window in the right part of the Modifiers Panel works as a toggle as opposed to 
the modifiers. With modifiers you must press the modifier and key simultaneously , for example 
Ctrl and T.  With a switch you can first activate the switch, then press any needed keys and 
then turn off the switch.  You can think of it as setting a key to a mode.  For example , you could 
assign the ñEò button on the throttle as a switch and the Hat on the stick to control the  trim. In 
flight,  you could then press ñEò one time and use the hat to trim the aircraft instead of its 
default function of view panning.  
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From the ADD SWITCHES panel, first select the device you wish to set the switch from.  This 
could range from a keyboard, to a mouse, to a joystick or a throttle.  Once the device is defi ned, 
select the specific key or button on the device from the Select Switch Button field.  Once 
complete, press the OK button to save your new Switch and it will be displayed in the Switch list 
window. 

To remove a switch, select it from the window and then press the REMOVE button. 

With at least one switch in the list, you can now assign a switch to any Action from the Add 
Assignment Panel. 

Edit Input Buttons .  When creating, editing, or deleting an Action on the Main Listing 
Window, the ADD, CLEAR and DEFAULT buttons will be needed. 

To add, clear or set to default an input to an Action, you first need to select the Category that 
lists the desired Action.  Once the Action is located, Left mouse click in the field that intersects 
between the Action and the Input Device that you want to map.  For example, you may wish to 
change the keyboard assignment of the key that changes the landing gear cycle.  In this 
example you would locate the Landing Gear toggle Action row and then left mouse click in the 
field where it intersects the Keyboard column.  Once selected, the field will have a blue box in it.  

With the Action and Input Device now selected, you can press one of three buttons:  

ADD . Pressing the ADD button displays the ADD ASSIGNMENT PANEL.  This panel has the 
following fields:  

¶ Action . Displays the name of the Action as displayed in the Main Listing Window. 

¶ Key  /  Button . Pressing the desired key or by moving the desired input axis, the name 
of the key, button or axis will be displayed here.  Additionally , you may click on the drop-
down arrow and display all the possible inputs that can be assigned to the Action 
manually. 

¶ Add Modifier .  Use the drop-down list to view all Modifiers and Switches that can be 
assigned to the Action.  Note that this list can be  edited from the Modifiers Panel. 
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¶ Added Modifier s. Once you have added a modifier or switch, it will be automatically 
listed in this field.  

¶ Currently in Use . If the assigned key or button is already in use with another Action, 
the conflict will be listed h ere. 

¶ RESET. Pressing the RESET button will return the Action to its default setting.  

CLEAR. Once a field is selected, you can press the CLEAR button to remove the assignment. 

DEFAULT.  With a field selected, you can press the DEFAULT button and the originally assigned 
assignment to the Action will be restored.  

Below is an example on how to assign a new keyboard/button combination or axis in place of 
the default:  

1. Select the cell of the required action in the column of the required device. If you need to 
assign an axis, first select the AXIS COMMANDS category in the action category drop-
down list. 

2. Clear the cell of the already-existing combination by clicking on RESET.  

3. Assign the new key combination by pressing ADD. This brings up the ADD ASSIGNMENT 
PANEL window. 

 

 

 

¶ The ACTION field shows the action to which the combination is assigned. 

¶ The KEY, BUTTON, AXIS fields display the assigned (pressed) key, button, or axis. In 
this field, you can select a key, button or axis manually from the drop -down list. 

¶ The ADD MODIFIER drop-down list allows you to manually select the required 
modifiers for the combination . 

¶ The ADDED MODIFIERS field shows the combination of assigned modifiers. 

User-defined 
key 
combination: 
LAlt + F1 
 

Action 

Actions 
currently 
using the key 
combination 

Drop-down list for 
modifiers 
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¶ The CURRENTLY IN USE field shows the name of the action for which the selected 
keyboard or keyboard combination is already used (conflicts). 

4. Press the desired combination on the keyboard or joystick and check on the panel that 
the input is correct . 

5. Click OK to confirm the inputted combination. 

6. In case of error in combination assignment, press the RESET button and repeat the 
assignment process. 

 
 

 

Red conflict text appears when there are incorrect modifiers. For example , if  you delete one of 
the present modifiers, then all strings with thi s modifier will be shown in red.  

 

Axis  Assign .  Brings up the Axis Commands category menu. 

Axis  Tune .  If you have assigned an input axis to an Action, you can then press the AXIS TUNE 
button to adjust how the axis responds.  The resulting Axis Tune Panel window will then allow 
you fine control over each axis.  Functions of the panel include:  

 

Input conflict  
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Deadzone . Allows you to create a ñdead zoneò in the center of the curve. Depending on the 
accuracy of your joystick, you may wish to setup a deadzone value of 5-10. This will help avoid 
problems when trimming the aircraft due to calibration problems. Move the slider to the right to 
increase the deadzone and move to the left to decrease it.  The actual numeric value is 
displayed to the right of the slider.  

Saturation .  These sliders for both X and Y allow you to adjust the total axis travel in X and Y 
and will be converted to control input.  For example, if you want the entire axis throw of a 
joystick to be used as input, you would set the X and Y limits to the corners of the window 
(saturation levels of 100).  If,  however you wanted to reduce the possible input throw of a 
joystick by 50%, you would set the X and Y saturation levels to 50.  

Curvature . Moving this slider to the right and left increases and decreases the non-linearity of 
the axis curve.  You can use this curve to adjust how sensitive (or insensitive) the axis is.  It is 
common to have a shallow curve near the deadzone to increase the accuracy of fine control 
input.  The actual numeric value is displayed to the right of the slider.  

Slider .  Allows you to set the axis in regards to a slider and not a default curve that will return 
to center when there is no input being generated from the device. For example, you may wish 
to use the Slider function for the throttle axis but the standard curve ax is for a control stick.  

Invert . The Invert radio button will swap the axis of the device.  

User Curve . Rather than use the Curvature slider, you may select the User Curve radio button 
and display 11 vertical scales that allow you to adjust input device responses.  These range for 
0% input on the left side of the scale to 100% input on the right side of the scale.  

 

Device axis 
curve 
 

Raw axis 
position 
 

Actual axis 
position 
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Axis Tune . Use this drop-down list to select the axis you wish to tune.  

Force Feedback  Tune . If you are using a force fee dback joystick, you may press the FF TUNE 
button to display the Force Feedback Tune Panel.  This panel allows you to adjust the trimmer 
force and shake of the stick. 
 

 
 

To swap the force feedback axis, check the Swap Axis radio button. 

Swap  Axis . This checkbox allows the user to swap axes for the selected input device. This may 
be necessary for certain older models of joysticks. 

Invert . The checkbox allows you to invert the curve along the X and Y axis. 

User Curve 
scales 
 

Adjust trim 
force 
 

Adjust shake 
force 
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At the bottom of the panel are buttons to CANCEL changes and return to the Controls page, or 
OK (save) any changes and return to Controls. 

Mak e HTML . You can make an HTML list of commands for selected aircraft. After pressing this 
button, it  will open an explorer window with the HTML files for all your devices. 

C:\Users\< User Name>\Saved Games\DCS\InputLayoutsTxt\ 
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Gameplay Settings 
The Gameplay settings tab allows you to customize how realistic you want your simulation 
experience to be.  Using these settings, you can have a very realistic and challenging mission 
experience or a much more relaxed and casual experience with little need for detailed systems 
knowledge and combat skills. 

 

Difficulties  

These difficulty options are selected as radio buttons, and when selected, the stated option is 
enabled.  Difficulty options include:  

Game Flight Mode .  Game Flight Mode greatly reduces the complexity and challenge of flying 
an aircraft.  When not selected, aircraft will use a more advanced flight model system t hat is 
more authentic, but can be a challenge to first -time-fliers.  The Game Flight Mode however 
makes flying the aircraft much easier and care-free. 

Game Avionics Mode .  Game Avionics Mode helps with flight orientation by displaying 3D 
markers in space. 

Radio Assist s.  When enabled, you will get audio alerts informing you of incoming missiles, 
when you are within valid weapon use parameters, and information on the location of enemy 
units. 
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Tool t ips . When in the cockpit, you may hover your mouse over a control and a brief note 
indicating the function of the control will be displayed . 

Permit Crash R CVR. Crash recovery will allow you to respawn if your aircraft is destroyed or 
you eject during the mission.  

Easy Communication . With Easy Communication on, the radios will automatically tune to the 
selected recipient's frequency. In addition, the radio menu will only display objects present in 
the mission and highlight those with whom contact is possible. With Easy Communication off, 
the player has to tune the correct radio set to the correct frequency for the desired contact and 
select the correct contact out of the full radio contacts menu.  

Padlock . The padlock system allows you to keep your virtual eyes locked (padlocked) to either 
an air or surface point as long as the target is within visual constraints when viewed from within 
the cockpit.  In addition to units and the ground, you may also padlock incoming missiles.  

Unlimited Fuel . When enabled, your fuel is never expended.  Note though that with full fuel 
tanks, your aircraft performance will suffer in several ways due to the increased weight.  

Unlimited Weapons . When a weapon is expended, it will automatically be immediately 
replenished when this option is checked. 

Immortal . Enabling immortality will make it impossible to damage or destroy your aircraft.  

Allied Flight Reports . Enables the radio chatter of allied flights on the assigned radio 
frequencies. 

Cockpit  Visual  Recon  Mode . Enables a possibility to mark any ground object on terrain and 
reveal itôs location on the maps of allies. Use RMB (Right Mouse Button) display a cross and 

LMB (Left Mouse Button) select object. 

Unrestricted SATNAV . Satellite navigation available for all capable aircraft,  regardless of 
country and date/time.  

F10 View Options  

When in the simulation and having pressed the F10 key, a map of the simulation world will 
appear that shows both friendly and enemy units.  You can use this view to gain an overall view 
of the battlefi eld outside of your cockpit.  Icons are depicted according to general unit type and 
Blue Side units have blue icons, Red Side units have red icons, and the playerôs unit has a white 
icon. 

The F10 View options allow you to set which elements are visible to player when viewing the 
map. 

Map Only . No objects icons will be displayed on the map. 

My A/C . Only the player's own aircraft icon will be displayed on the map.  

Fog  of  War . Only hostile units detected by friendly units are displayed.  

Allies  Only . Only units of the player's coalition will be displayed on the map.  

All . All units will be displayed on the map. Default selection.  
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Along the top of the screen is the tool bar with the following functions from left to right:  

 
Unit  Data . Clicking on the unitôs icon in the lower left corner of the screen will bring up the 
unitôs data window which displays the unit group name, side, callsign, type, and assigned task, 
as well as the unitôs altitude, speed, heading, and coordinates. 

Cursor Coordinate  and elevation .  As you move the mouse across the map, the geographic 
coordinate of the cursorôs location and elevation is displayed in this field. 

Game data/time and acceleration rate of window . This field displays the current in-game 
(mission) time and its acceleration factor. In -game time is displayed as day / hours: minutes: 
seconds. The acceleration factor is indicated by the letter A. Example: Ȧ1.00 indicates normal 
time flow [LShift+ Z]  with an acceleration factor of 1.00. The letter P indicates that time is 
currently paused. 

Player Center . To center the map screen on the player, press this button.  

To gather more information about a unit displayed on the map, you may left click on it and the 
Unit Data window will appear.  The selected unitôs icon will turn yellow.  This is an information-
only window that can display the following information, depending on the unit type:  

¶ Unit type 

¶ Side 

¶ Unit callsign 

¶ Group task 

¶ Unit altitude 

¶ Unit speed 

¶ Unit heading 

¶ Unitôs current coordinates 

Show  Lifebar . Clicking this button displays a lifebar for ground un its. 

Add  a mark . Clicking this button allows the user to add and sign their own marks on enemy 
units in the F10 map.  

Show  marks . Clicking this button on the m ap displays all custom markers added by the current 
user and by other players in the session.  

Take  control . Pressing this button [or the keybind RAlt+ J]  allows the user to assume direct 
control of the selected unit or aircraft .  

Show pathing . This button toggles display for the assigned waypoints for ground units and 
aircraft. 

Detection Zones . When enabled, the detection zones of air defense units are displayed as 
circles around the units. 
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Threat Zones .  When enabled, zones around air defense units that indicate the engagement 
range of the unit are displayed.  

Unit Labels .  When enabled, a label that indicates unit type is displayed next to each unit on 
the map. 

Dista nce Tool .  By left mouse clicking on the map and then dragging the cursor to a new 
location, a line will be drawn between the two points.  Right of the Distance Tool button will be 
displayed the distance of the line and next to the HDG (heading) label will  be displayed the 
heading from the start point to the end point of the line.  

Zoom In Tool .  To zoom in on the map, click this button and the cursor will become a 
magnifying glass with a (+)  symbol in the center.  Left click on the map where you want to 
zoom in to and re-center your map on.  To disable this mode, you must click this button a 
second time.  

Zoom Out Tool .  To zoom out of the map, click this button and the cursor will become a 
magnifying glass with a (-) symbol in the center.  Left click on the map where you want to zoom 
out from and re -center your map on.  To disable thi s mode, you must click this button a second 
time. 

Map 100% .  To quickly zoom the map out to its full, 100% size, press this button.  

Map grid . Displays the coordinate grid. 

Square  numbers . Displays square numbers on the coordinate grid. 

Map Type.  In the top  right portion of the screen are three choices of map type. These include:  

¶ MAP. Displays map view of world without elevation data. 

¶ ALT. Displays map view but with elevation data relief.  

¶ SAT. Displays satellite map view of world. 

Additional Settings  

On the right side of the screen are several more options that allow you to better customize the 
gameplay options of the simulation.  These include: 

¶ Editor Icon Style . When placing units and points on the map using the mission editor, 
you can either use western-style (NATO) military icons or Russian-style.  Select between 
the two using this drop-down list. 
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¶ Avionics  Language.  If the flown aircraft has advisory messages in both English and 
Native, this options allows you to choose which to hear.  

¶ Units . Using the drop-down menu, you may select either Imperial or Metric units of 
measurement.  This selection will determine the units of measurement used in the 
Mission Editor. 

¶ G-Effect s. Depending on the amount of G you are loading on the aircraft, the effect of 
the G-force can have different effects according to the level you select from the drop-
down list.  Options include: None, Game, and Simulation.  Note that the G -model 
accounts for rapid-G onset which can be much more demanding on the pilot (you).  As 
such, when using the Realistic setting, ease into the G rather than pulling very quickly. 

¶ Labels .  When enabled, labels appear next to units seen in the simulation world.  Labels 
are designed to allow you to more easily spot units and give important information about 
them according to their range from you.   

o NONE ï Map markers disabled. 

o FULL ï Displays full object names. 

o ABBREVIATED  ï Displays abbreviated object names.  

o DOT ONLY ï Objects marked by a dot only. 

The further they are away from you will result in less information in the label.  The range at 
which label information is provided varies by unit type.  The following table summarizes this:  

 

Aircraft  Label  
30 km ' 

20 km + Range to object  

10 km + Name of object  

5 km + Callsign of pilot  

  

Ground  Label  
20 km `  

10 km + Range to object  

NATO tactical icons Russian tactical icons 
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5 km + Name of object  

  

Naval  Label  
40 km `  

20 km + Range to object  

10 km + Name of object  

  

Weapons  Label  
20 km `  

10 km + Range to object  

5 km + Name of object  

 

¶ Birds . Use this slider to adjust the likelihood of bird strikes when flying at very low 
altitudes. A setting of 100% represents a realistic probability of a bird strike. Note, the 
simulation does not feature visible 3D birds as objects. Only the likely damage effects 
(primarily engine flameout) are simulated.  

¶ Mini HUD.  If flying Flaming Cliffs 3 aircraft, this options allows you to enable/disable the 
Mini HUD that provides basic HUD symbols to always be displayed regardless of where 
the view is directed. 

¶ Mirrors . Check this box to enable rear view mirrors.  Note that mirrors can have a 
significant effect on system performance. 

¶ Hide Control Stick . Cockpit Control Stick always hidden to improve the visual 

availability of instruments and equipment in the lower part of the cockpit.  

¶ F10  Map User Marks . Gives opportunity to place and edit names of user marks in 

mission editor map. 

¶ Wake turbulence . Enables calculations of disturbance in the atmosphere that forms 
behind an aircraft as it passes through the air. Gives new feelings when air-refueling, 
flying in formations or sitting on a bandit ôs six. 
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Presets  

At the bottom of this window there is an option to force the use of game settings for all 
missions, and a button for selecting from two pre -configured presets: 

Use These Options for  All Missions .  When checked, this option will force any mission you 
fly to use the Options you personally set.  If, however, this box is unchecked, the Options used 
when the mission was created will be used.  

In the lower right portion of the screen are  the two Preset buttons.  These allow you to quickly 
set the gameplay options to provide either a realistic SIMULATION experience or a GAME 
experience.  Press either button to quickly configure your options or manually select them to 
your own personal preferences. 

Along the very bottom of the screen are the CANCEL button which will return you to the Main 
Menu without saving any changes to Options, and the OK button which will return you to the 
Main Menu page but will save your changes. 

You can also exit the OPTIONS page by pressing the yellow X in the top right of the screen.  
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Miscellaneous 
The Miscellaneous tab includes a number of additional game options. 

 

Player External Views . Check this box to allow external views. 

Spectators External Views . Check this box to allow external views. 

F5 Nearest AC View . Check this box to allow the "F5" external padlock to nearest aircraft 
view. 

F10 AWACS View . Check this box to allow the "F10" Map view. 

F11 Free Camera . Check this box to allow the "F11" Free Camera view. 

Head Movement by G -Force s in Cockpit . Check this box to enable the simulation of the 
pilot's slight head motion resulting from aircraft maneuvering in flight.  

Force Feedback . Check this box to enable force feedback effects.  

Synchronize Cockpit Controls with HOTAS Controls at Mission Start . When enabled, 
this option will set the mapped switches in the cockpit according to their setting on your input 
devices. 

Random System Failures.  Check this box to allow randomized aircraft system failures to 
occur during the mission. These failures are automatically generated to simulate mean time 
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between failures of different systems and are not based on the scripted aircraft failures in cluded 
as part of a mission. 

User  Snap -View  Saving . Allows the user to save custom views in the cockpit to devices, 
panels, HUD, and MFD displays. 

Show Pilot Body in Cockpit  (when available ) . Allows the user to enable or disable pilot 
body display in the cockpit, as the pilotôs arms may occasionally obscure certain cockpit controls 
from view. 

TrackIR  external  views . Allows the user to manipulate the external camera via TrackIR input. 

Chat  window  at  start . Allows the user to display the chat window at takeoff start. 

Autologin . Allows the user to automatically log-in to their account on DCS startup using the 
login and password provided. 

Collect  statistics . Please do not untick this checkbox ï the data we collect from this helps us 
in making the game bette r. This does not give us access to your bank cards or to your personal 
contacts list. 

Coordinate Display.  Selects between Lat/Long, Lat/Long Decimal, MGRS, Metric and Precise 
Lat/Long coordinate systems in the coordinate display windows of the ME and in-game panels. 

¶ Lat  Long . Displays coordinates in degrees ï minutes ï seconds. 

¶ Lat  Long  Decimal . Displays coordinates in degrees format (decimal fractions of 
minutes). 

¶ NATO Standard ( MGRS) . The Military Grid Reference System is a coordinate system 
widely used by NATO to calculate the location of target points. MGRS is based on UTM 
and divides each zone into squares of 100x100 km. These squares are identified by a 
two-letter code, where the first letter is the east -west position in the longitude zone, and 
the second letter is the north -south position.  
 
For example, UTM coordinates of 35 V 414668 6812844 is equivalent to the MGRS 
coordinates of 35VMJ1466812844. The coordinate accuracy in MGRS is set with a 
precision level of one meter and is represented using 15 characters, where the last 10 
characters represent the easting and northing values in the specified grid. 

¶ Metric . Absolute X/Y coordinates. 

¶ Precise  Lat / Long . Displays coordinates in degrees format ï decimal fractions of 
minutes ï accurate to one hundredth of a geographic second. 

F2 View  Effects . Selects the camera effect for the external aircraft camera (F2). 

¶ None . No effect. 

¶ Floating . Floating camera effect. 

¶ Shaking . Shaking camera effect. 

Theme . Select background theme of the Main Menu from the drop-down list. 
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Allow  servers to take my screenshots . The option allows the master server to take a 
screenshot of the game session. 
 

Overlays  
Tactical  Map . Displays the minimap with the designated waypoints and heading, as well as 
markers in the minimap to help with orientation . 

Controls  Indicator . Displays the current position of the cockpit control devices. 

Cockpit  Status  Bar . Enables/disables a status bar that displays the current flight parameters 
and coordinates. 

Battle  Damage  Assessment . Shows/hides the damage done to an enemy unit in percentage 
values when a player scores a hit. Information about damage dealt and target destruction is 
displayed along the left border of the  screen in real time. Destroyed targets are reported in red, 
while damaged targets are reported in yellow along with a percentage value of damage dealt . 

Compass  Tape . Displays/hides a compass tape at the top of the screen. 

Aircraft  Mode  Indicators . Enables/Disables an overlay on the left side of the screen that 
displays information on the aircraft's systems - flightpath, combat modes, selected weaponry, 
and countermeasure systems (flare/chaff). 
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Audio Settings 

 

Along the right side of the screen are the settings to control the audio environment in the game.  
This is done through a combination of six sliders and two radio buttons.  

The audio sliders increase volume when moved to the right and decrease when moved to the 
left.  Each slider is dedicated to a specific audio channel: 

Volume . This controls the ingame master volume of the audio settings and affects all channels 
equally. 

GUI . The volume of the Graphics User Interface (GUI) devices, like button clicks, is controlled 
with this slider. 

World . The volume of audio sources outside of the cockpit.  

I n-Cockpit . This slider controls the volume levels of audio sources inside your cockpit.  
Examples include switches and fans. 

Helmet . Use this slider to adjust volume levels that would come thro ugh the pilot 's headphones 
such as radio messages and warnings. 

Music . The volume of the music that is heard when in the menu screens is adjusted with this 
slider. 

Switches . The volume of the switch sounds in the AC cabin. 
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Audio Device Setup: 

 

Main audio out . Selection of the main audio output in the game.  

Speaker layout . Selecting an audio device for the speaker layout in the game. 

Headphones . Selects the headphones in the game. 

Voice Chat  output . Select an audio device to receive in voice chat. 

Voi ce Chat  input . Select a microphone for voice chat. 

Microphone at Multiplayer start . Selecting a microphone mode in a multiplayer game. 

 

Below is a group of advanced settings: 

 

Hear like in Helmet . Enabling sound simulation in the pilot's helmet. External sounds will be 
muted and radio communication will be louder . 

G-breath Effect . Activating the pilot's breathing sound during overload . 

Loud  Cockpit Afterburner Sound . Turn on the loud sound of the afterburner in the cockpit of 
your aircraft . 

Radio  Speech . Turn all radio speech on or off.  

Subtitles . Turn all text subtitles on or off.  

External  View Cockpit Sounds and Radio Messages . Enables you to hear sounds and radio 
from your cockpit when switching to external aircraft/unit views . 

Voice Chat . Turn on voice chat when playing online. 

Play Audio While in Background . Turn on the game interface music when you minimize the 
window. 
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Special 
On this page there are groups of settings for each installed module selected in the left column. 
Turning these settings on/off may simplify or complicate module management for each player . 
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VR 
This page contains the settings for VR devices. 

 

Enable  Virtual  Reality  Headset . Enables the use of VR devices in the simulator . 

¶ Pixel  Density  ï Allows you to change the pixel density on the screens of VR-headsets, 
allowing you to increase the resolution. Increasing this value greatly affects 
performance. 

Use Mouse . Enabling this setting unties the cursor from the current head position and lets it be 
controlled by mouse input. 

Cursor  Confined  to  Game  Window . Enabling this option will prevent the mouse cursor from 
going beyond the game window on the monitor . 

Use Hand  Controllers . Includes support for hand-held controllers for interacting with 
environment and interface elements. 

Hand Interaction  Only When Palm Grip is Obtained . Interaction in the cockpit only when 
the player grabbed the controllers with his hands.  

Force  IPD  Distance . Allows the user to manually set the interpupillary distanc e. 

Use Built - in  Audio Device . Switches on the VR headsetôs built-in audio device. 
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Bloom  Effect . The effect of scattering bright light on the borders of the contrasting scene; 
adds a sense of volumetric lighting and rays. It is used to make the image look cine matic. 

¶ MSAA Mask Size . Limits the application of MSAA (MultiSample Anti-Aliasing) to a circle 
from the center of the eye with a specified radius, which is called a mask. By default, 
MSAA mask is applied to about 2/3 of the image. 

 

VR Mirror Options  

Use DCS System Resolution . If DCS resolution is used, the VR mirror will use the same 
resolution as 2D resolution. 

Mirror Eye Source . VR mirror is what shows on the users screen when in VR, they can choose 
left, right or choose to show both eyes on the screen.  

¶ Crop To Rectangle . Crop to a rectangle the screen on the selected VR mirrors. 
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TRAINING 
To best help you learn how to fly the aircraft, we have created a Training module consisting of a 
series of interactive training missions or pre-recorded training videos.  To enter the Training 
menu, select the Training button from the Main Menu screen.  

 

The Training menu is divided into the following three areas:  
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Aircraft Tabs . Select the aircraft you wish to train in . 

Lessons .  After selecting a Training Task category by left mouse clicking on it, a list of missions 
within that category are listed in this window.  Each of these lessons is designed to teach a 
specific aspect of the selected Training Task. 

Briefing .  Once a Lesson has been selected by left mouse clicking on it, a text briefing is 
displayed that provides an overview of the Lesson you selected. 

Along the very bottom of the screen are the CANCEL button which will return you to the Main 
Menu and the START button which begins the Lesson. 

You can also exit the Training page by pressing the yellow X in the top right of the screen.  

 

Lessons 
 

Briefing Aircraft Tabs 
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INSTANT ACTION 
Pressing this caption opens a pop-up window where you can select aircraft and several missions 
for each aircraft.  Left click on one of the aircraft tabs and then the desired mission to fly pre -
generated mission. Instant Action is a handy way to quickly fly a mission.  
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ED [ DCS USER MANUAL]  

 

62 MISSION | Eagle Dynamics 

 MISSION 
 

DCS World 

 



[ DCS USER MANUAL]  ED 

 

Eagle Dynamics  63 

 

MISSION 
Using the Mission Editor, missions can be created and then opened to play from the Mission 
screen.  To reach the Mission screen, click on the Mission button on the Main Menu page. 

 

Selecting Mission will display the Select Mission page.  This window allows you to browse your 
local disk(s) and select and load saved missions.  Missions are stored in a "* .miz" format.  
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Select the desired module and mission with the left mouse button .  When the mission is 
selected, any briefing written for the mission will be displayed in the right side Mission 
Description window. 

You may also exit the window without loading a mission by pressing the CANCEL button at the 
bottom of the window or the X button in the top right corner.  

Briefing 
Having pressed the OK button, you will be directed to the Mission Briefing screen.  On this 
screen you are presented with one or more briefing images and the data and mission text 
briefing. 

The Mission Briefing screen consists of the following elements:  

¶ Mission Details . Each mission can consist of one or more briefing images.  These 
images are created by the mission designer and can consist of such content as mission 
maps, target area photo, target vehicle images, et c. 

¶ Mission Detail Page Select .  Use the left and right arrow buttons to cycle between 
Mission Detail briefing images. 

Mission Briefing 
 

Select aircraft Select mission 
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¶ Mission Briefing Text . The scrollable text block on the right side of the screen consists 
of automatically generated mission data such as sides, flight information, and mission 
start times.  Additionally, a textual briefing can also be included in the Description 
portion. 

 

At the bottom of the page are three additional buttons.  

¶ CANCEL. Press the cancel button to return to the Mission  page.  You can also cancel the 
mission by pressing the yellow X in the top right corner of the page.  

You should be careful when editing the mission in the planner or editor, because by changing an 
element, you can destroy the author's intention and make t he mission incorrect or impassable. 
You should edit the mission only if you understand what you are doing.  

¶ MISSION PLANNER.  Pressing the Mission Planner button will open the selected 
mission in the Mission Planner and allow you to view it in detail, edit route and weapons 
of your flight.  

¶ START. Press the START button to start the mission and enter the simulation. 

Mission Details 
 

Mission Detail 
Page Select 
 

Mission Briefing Text 
 

Mission Planner Select 
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View Debriefing 
After you have flown a mission, the debriefing screen will automatically be shown . 

 

The debriefing screen is divided into four primary areas: mission attrition,  mission debriefing 
data, mission log filters and the chronological log file. 

 

ATTRITION . The mission statistics portion of the screen displays the number of units damaged 
or destroyed during the mission by type and coalition. Unit indicated include: PLANES, 
HELICOPTERS, SHIPS, AIR DEFENSE, and VEHICLES. Displayed in X/Y format, where:  

X - the number of units destroyed;  

Y - total number of units in the mission.  

¶ SHOW MY VICTORIES . You can select between displaying attrition caused by all units 
or only by yourself using the SHOW MY VICTORIES checkbox. 

 

GENERAL DEBRIEFING  DATA. This section displays mission data. 

¶ MISSION  NAME. Mission name as defined in the BRIEFING panel of the mission editor. 

¶ SIDE . Red or Blue Coalition Party Player. 

Mission Statistics 
 
 

Mission Data 
 

Mission Log Filter 
 
 

Mission Log 
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¶ TASK. A player's mission statement. 

¶ TIME . Mission start time. 

¶ PILOT . The pilot's name. 

¶ UNIT . Managed by the AC player and units during the mission. 

¶ SCORE. Scores earned. 

¶ RESULTS. A condition for successful completion of a mission when the coalition reaches 
the specified number of scores. 

 

LOG FILTERS . The log filter section in the top right portion of the screen a llows you to filter 
what log events are displayed in the mission log list.  Each of these has a drop down menu that 
allows you to define what data is displayed. 

¶ OBJECT. List of objects. 

¶ WEAPON . Lists all weapons that were used by initiator units in the mis sion. 

¶ SIDE . All, Red, or Blue. 

¶ EVENT. All, Dead, Hit, or Shot. 

¶ TRGSIDE  (target side) . All, Red, or Blue. 

¶ TARGET. Lists all units and objects that were targeted during the mission . 

¶ INITIATOR . Lists all active units in the mission. 

 

MISSION LOG . The large, lower section of the screen lists mission log events chronologically 
according to the mission log filter settings.  The mission log consists of seven columns: 

¶ TIME . When the event took place during the mission.  Each event has a 
hour:minute:second t ime stamp.  

¶ INITIATOR . The name of the unit that took the action of the event (i.e. fired a weapon, 
crashed, landed, etc.). 

¶ COUNTRY. Country that the initiator was assigned to . 

¶ TARGET. If the initiator was attacking a unit or object, the name of that targe t is listed 
here. 

¶ COUNTRY. Country that the target was assigned to . 

¶ EVENT. The type of event that took place.  Types include: shot, hit, dead, etc . 

¶ DETAILS . Name of the weapon type that the initiator used to attack the target . 

 

The debriefing screen can be a handy tool to determine who did what, when it happened, and 
with what weapon.  Most often you may use this to determine who attacked you in single and 
multiplayer missions. 
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Below the log filter section are five buttons: CLOSE, WATCH TRACK, SAVE TRACK, SAVE 
DEBRIEFING and FLY AGAIN. 

CLOSE. Press this button to exit the debriefing screen and return to the Mission Editor . 

WATCH TRACK. Press this button to watch a recording (track) of the mission you have just 
ended. 
SAVE TRACK. By pressing this button,  the file save screen is displayed, and in the FILE field 
you may enter a name for the track file that was automatically recorded during the mission.  
Note that all missions have a track file recorded.  When you re -fly the same mission, the track 
file is overwritten unless you save it under a new name.  The SAVE TRACK button allows you to 
do this. The game tracks have the extension "*.trk" and are stored in C: \Users\<User 
Name>\Saved Games\DCS\Tracks\  by default. 

SAVE DEBRIEFING . When you press the SAVE DEBRIFING button, the Save Debriefing File 
window is displayed, where you need to select the saving path and enter the file name. Game 
debriefing files have the extension "*.log" and are saved to the C: \Users\<User Name>\Saved 
Games\DCS\Logs by default. 

FLY AGAIN . Press this button to re-fly the mission. Note, unless you save the current track and 
debriefing, they will be lost once you hit FLY AGAIN or exit the briefing .  
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CREATE FAST MISSION 
The Create Fast Mission menu allows you to quickly setup mission scenarios to fly. The Create 
Fast Mission menu is accessed by pressing the Create Fast Mission button on the main menu. 

 

Create Fast Mission has two modes: Simple and Advanced. When first opened from the main 
menu, Simple mode is selected.  
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Simple Mode 

 

The Create Fast Mission (Simple mode) panel has the following settings: 

AIRCRAFT. Select desired flyable aircraft. 

COUNTRY. Specifies the country the player will fly for . 

START FROM. Specifies where the player will start from . 

¶ Airborne . Playerôs aircraft will appear in the air. 

¶ From Runway . Playerôs aircraft will be located on the runway closest to the combat 
area and ready for takeoff.  

¶ From Ramp . Playerôs aircraft will be located in the aircraft parking area of the runway 
closest to the combat area and require a cold start. 

¶ Random . Randomly selects one of the above 3 options. 

DIFFICULTY . Specifies mission difficulty level. 

¶ Easy. The mission will contain few enemy units with low skills. 

¶ Medium . The mission will contain average number of enemy units with average skills. 

¶ Hard . The mission will contain high number of enemy units with high skills. 

THEATER OF WAR. Specifies the theater of operation. 






























































































































































































































































































































































































































































































































































































































































