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Copyright 

This material is copyright © 2010 NewCo, Inc. 

All Rights Reserved.  

 

 

Notice: The internal programs that control this product are copyrighted and all rights 

are reserved. Reproductions, adaptation, recompiling, or translation of these programs 

without prior written permission of NewCo is prohibited.  All brand names of products 

or software applications used in this manual are copyright and/or trademark protected 

by their respective owners. 
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Disclaimer 

 

 

 

This manual and any examples contained herein are provides “as is” and are subject to 

change without notice. The producer of this manual accepts no responsibility for 

damage or claims, resulting from misuse or misinterpretation. NewCo, Inc, its 

employees, or contractors shall not be liable for any errors, for incidental, or 

consequential damages in connection with the furnishing, performance, use of this 

manual, or examples herein. 
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INTRODUCTION  

 
WELCOME  

Welcome to the NewCo 3D Modeller User Reference Manual.  This reference contains 

detailed information about the features and capabilities of the NewCo 3D Modeller.  

Additional document and on-line tutorials are available from our website as a 

companion to this manual. http://www.NewCoeng.com/tutorials/  

The NewCo 3D Modeller application is a powerful integrated 3D modelling tool for real 

time graphics. This application has been specifically engineered for the Modelling, 

Simulation and Gaming (MS&G) industry with support for standard 3D formats with tools 

made by modellers for modellers. Now it is easier than ever to share your models across 

synthetic environments. This simple to use tool set enables artists and modellers to 

quickly produce stunning quality models and environments in less time. 

The NewCo 3D Modeller is the first content development tool to support the Microsoft® 

ESP™ and the new Lockheed Martin Prepar3D™ simulation platforms and incorporates 

many advanced features that allow the easy reuse of content from legacy systems. 

Microsoft Flight Simulator X model development, import and export is included and our 

DirectX .x model format support allows opportunities to develop content for Microsoft® 

XNA™, Microsoft® Xbox™ and many other simulation and 3D game development 

environments. 

Now it is easier than ever to share your models across synthetic environments, or create 

new models.  It’s easy to learn environment enables artists and modellers to quickly 

produce stunning quality models and environments in less time. 

If you are new to this software, it is suggested that you begin with the Getting Started 

Guide in this document.  Also visit our on-line support forum 

(http://forums.NewCoeng.com) where you will be able to get additional technical 

support and assistance from NewCo and the user community and also get tips and free 

models. 

 

 

http://www.acroneng.com/tutorials/
http://forums.acroneng.com/
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3D  FO RMAT S  SUPPOR T ED  

  

The NewCo 3D Modeller has its own native 3D modelling format and saves these models 

with the .a3x file extension.  In addition, the application supports the following formats: 

Model Format 

Import/Export 

Microsoft® ESP™/FSX™ and Lockheed Martin 

Prepar3D™ (.mdl) 

AutoDesk 3D Studio™ (.3ds) 

Wavefront™ (.obj) 

AC3D™ (.ac) 

DirectX™ (.x) 

OpenFlight® (.flt)  (version 15.4 to 16.2) 

AutoCad (.dxf) 

AutoDesk (.fbx) 

Collada (.dae) (version 1.4) 

NewCo 3D Modeller (.a3x) 

 
OPEN SOURCE MODELS  

 

Some of the models included with this application are Open Source and have been 

provided by their respective authors and owners for free distribution as long as the 

appropriate licence information is included with the model.  These licences can be found 

in the installation directories for the models in a readme.txt file. 
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GETTING STARTED  

CD  INSTALLATION  

 

After inserting the CD into your CD drive, the installation screen should appear.  Click on 

the Install button and choose the appropriate installation options.  If Autorun is not 

turned on in the operating system, use the Explorer to navigate to the CD root directory 

and double click on setup.exe.  Follow the installation instructions.  

 
DOWNLOAD  

 

The application and any updates can be downloaded from our website located at 

http://www.NewCoeng.com.  The application is installed from an msi installation 

package.  Follow the instructions on screen to install onto your computer. 

 
LICENSING  

 

The NewCo 3D Modeller uses a licensing system based on a unique Licence ID generated 

by the application.  The software is fully functional, but must be purchased and 

registered for the save and export functionality to work.   To purchase a licence visit our 

website, or click Help – Register Software in the top menu bar. 

 

ENTERP RIS E AND NET WORK  L I CENSI NG  

 

Contact NewCo if you require Enterprise and Network Licensing.  This is available if 

required. 

 

FLO ATIN G L ICEN S E  

 

Contact NewCo if you require a Floating License.  This is available if required. 

 

 
 
 

 

http://www.acroneng.com/
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USER INTERFACE  

 

Once the application has been installed and licensed, open it from the Start Menu, or 

shortcut icon.  The 3D Modeller application will open with a blank scene as below. 

 

 

 

 

 

There are five areas of the interface that are used during the modelling process.  These 

are: 

1. toolbars, 

2. menu bar,  

3. model tree view,  

4. status bar, and  

5. scene window. 
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TOO LBAR S  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TO P  TO O L B A R  

 

The top toolbar includes file functions such as Save, Print and Open and other common 

functions such as toggling the scene lighting, build planes and taking snapshots of the 

screen to the clipboard. 

 

S I D E  TO O L B A R  

 

The side toolbar is mainly used for the editing and manipulation of vertices, points and 

polygons on the model, it also includes many frequently used tools for the creation and 

editing of models and navigating around the scene 

 
BO T T O M  TO O L B A R  

The bottom toolbar has functions to create nodes for the models including meshes, 

groups, switches, degrees of freedom.  It also includes buttons for the creation of 

primitives and the ability to easily change the default settings for objects, materials and 

textures. 

Bottom 

Toolbar 

Side Toolbar 

Top Toolbar 
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MEN U  

 

The application menu contains some toolbar functions as well as many more items to 

manage the way in which the application looks and in-depth tools for the manipulation 

of textures, materials, light effects and so on. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MODEL TR EE VI EW  

 

The model tree view shows a breakdown of all the elements that make the model.  This 

includes meshes, switches, objects, lights and so on.  Right clicking on any item in this 

view brings up additional editing or setting options relating to that item. 

 

STAT US  BA R  

 

The status bar at the bottom of the application window shows the relevant details of the 

model or selected item in addition to showing the current mode of operation that the 

user is in.  For example, Move Mode, Select Mode and so on.   

 

Menu 

Model Tree View 

Status Bar 
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SCEN E W IN DOW  

 

The scene window is the main editing viewport that allows the model to be seen and 

manipulated. 

 

 

 

 

The default view shows the main build plane grid and the coloured axis lines to represent 

X, Y, Z and dashed lines to represent –X,-Y and –Z. 

 

The grid is an arbitrary measurement of 1 unit within the scene window and does not 

relate to a specific real world measurement. 

 

CUSTO MI ZIN G T HE US ER IN TER FACE  

 

 

 

 

The user interface can be modified by changing the background colours within the Scene 

Window and moving the toolbars to different locations.  Other view options include 

turning on and off the main axis, degrees of freedom, lights, and the grid. 

 

DO C K A B L E  TO O L S  

 

The toolbars are dockable and can be released from their respective default areas and 

moved around the user interface depending on user preference. 

 

To undock or dock tools, left click on a gap between buttons and drag to a new location. 

 

 

 

 Scene Window 
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CHAN GIN G CO LO UR S  IN  T HE SCEN E W I NDO W  

 

The background Scene Window colour scheme is a blend of two different colours, a top 

colour and a bottom colour.  To change these colours, select Preferences from the File 

menu. 

 

 

 

When the new window opens, left click on either the Top or Bottom Colour and the 

colour palette will open to allow the user to select a new scheme 

 

. 
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Some interesting user schemes can be generated (although not necessarily great for 

effective modelling!): 

       

 

       

 

Select the same top and bottom colour to have a solid background without a blend. 
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The default colour scheme is; 

Top Colour: Red 12, Green 104, Blue 198, Hue 140, Sat 213, Lum 99 

Bottom Colour: Red 187, Green 200, Blue 212, Hue 139, Sat 54, Lum 188 

 
SCENE SET UP  

 

The application will start with an isometric view of a blank scene.  This viewport can be 

changed using the top bar Navigate menu item and selecting one of the six viewports to 

see different views of a model, or the six View buttons on the bottom right of the 

Bottom Toolbar.  These are top, bottom, left, right, front and back. 

 

 

View Buttons 

 

The grid squares in the scene are one unit apart and cannot be altered.  The top bar 3D 

View menu item provides a drop down list of various view options for the viewport 

including showing the wireframe model, textures, lights and also changing the 

background colour of the viewport.  These are explained in detail in other sections of this 

document. 

 

CAMERA MO DE S  

 

The default mode when the NewCo 3D Modeller is first opened is Camera Mode.  This 

allows the user to navigate around the scene window using the mouse and a 

combination of left button, or left and right button simultaneously (zoom).  The camera 

modes allow the user to move about the 3D scene in order obtain a good position to 

work from.   
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 Camera Origin Mode:   

This camera mode provides simple and quick scene manipulation by rotating the camera 

about the origin. The left mouse button controls rotation and elevation while holding 

both buttons down allows the user to move closer and farther away from the origin. 

Throughout the range of motion, the camera will stay oriented towards the origin of the 

scene.  

 

 Camera Object Mode:    

This camera mode acts exactly like the previous mode with respect to movement, 

however the camera maintains its orientation to the centre point of whatever object is 

being viewed instead of the origin. This is very useful for manipulating individual parts of 

a model. Changing the view entry point in the hierarchy view will reset the cameras 

anchor point. 

 

 Camera Roam Mode:    

This camera mode provides more complex motion and allows the user to move the 

camera into any position. This mode does not use a fixed camera orientation. Instead, 

the camera is free to roam to any location and orientation. For this mode the left mouse 

button control the ‘pointing’ orientation of the camera. Simply click and drag the camera 

to point in any direction. The right mouse button can be used to move the camera left-

right and up-down with respect to the cameras orientation. Clicking and dragging with 

both mouse buttons will move the camera forward and backward along the line of 

 
Tip 

All three sub-modes use mouse click and drag actions to manipulate the orientation. 

There are two hot keys that affect the camera modes: 

 

The first is the ‘c’ key. Depressing this key while in another mode will override back to 

the current camera mode while the key is depressed. This is useful for making quick 

adjustments to the scene orientation.  

 

The other hot key is the space bar. Depressing the space bar while in any of the camera 

modes makes the graduation of movement much finer. This can be very useful when 

manipulating small objects at close range. 
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orientation. Although very flexible, it is difficult to move large distances quickly with this 

mode. Fortunately position is maintained when switching camera modes. This makes it 

convenient to make large movements in origin mode then switch roam mode to get a 

desired position. 

 

MODELLING OBJECTS  

 

Objects are modelled in the scene by creating standard objects, such as 3D geometry 

and 2D shapes and then applying modifiers to those objects.   A modifier is a tool that 

changes an objects geometry, such as Extrude or Warp.  A complex object can be 

modelled by changing parameters, applying modifiers or directly manipulating the 

geometry of the object. 

 

CR EATIN G OBJECTS  

 

NewCo 3D Modeller includes a standard set of geometric primitive objects.   

 

 

Primitives 

These are: 

 Disk 

 Sphere 

 Cube 

 Cylinder 

 Polygon Mesh (or plane) 

 Cone 

 

Each of these can be combined into more complex objects and refined with modifiers. 
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When a primitive object is selected, the settings window for that primitive type is shown 

to allow the user to adjust its settings.  Change the settings, or select OK to proceed. 

Settings will be greyed out if they are not relevant to the primitive being drawn. 

 

 

SELECTIN G AN D PO SITI ONING OBJECT S  

 

Objects can be selected by clicking or dragging a region around them while in Select 

Mode.   (These buttons are located on the right hand side toolbar). 

 Select Mode 

Objects can also be selected by name from the model hierarchy tree on the UI (right click 

on the object and then left click Select).  After selecting the objects, they can be 

positioned in the scene using the transform tools, Translate (Move), Rotate and Scale.  

Use the alignment tools to precisely position objects. In each operation, handles will 

appear.  These can be left clicked with the mouse dragged to perform the operation 

along that axis. 

 

 Translate 
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 Rotate 

 

 

 

 

 

 

 

 

 

 

 

 

 Scale 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Left clicking on a rotate handle will bring up a dialog box to allow the entry of a specific 

rotation angle. 

 

 
Tip 

Left clicking on a scale handle will bring up a dialog box to allow the entry of a specific 

scale multiplier. 

 

 
Tip 
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MODIFYIN G OBJECTS  

 

Objects can be sculpted and edited into their final form by applying modifiers.  First 

select the object or sub-geometry and then apply a modifier to the selection.  Examples 

of modifiers are: 

  Warp 

 

  Cut 

 

  Extrude 

 

USIN G MAT ERIALS  

 

The top bar menu item Palettes/Materials Palette can be used to control the 

appearance of object surfaces.  It is particularly useful for creating transparent glass 

effects.  The basic material properties control surface characteristics as colour, shininess 

and level of opacity.  The user can create realistic, single colour materials just by using 

the basic properties of this palette. 
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USIN G TEX TUR ES  

 

Like the Materials Palette, the Textures Palette can be used to alter the appearance of 

object surfaces by using images to apply a “skin” to an object.  In the example below, the 

helicopter is draped with a texture to create a more realistic model.  Also refer to pages 

45 and 51. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The textures are applied to a 3D model using a specific coordinate system to 

differentiate it from the model “X”, “Y” and “Z” spatial coordinates.  “U” and “V” are the 

coordinates used to “paint” the texture onto the 3D object.  When a model is created as 

a “UV” coordinate can be generated for each vertex in the mesh. 
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USIN G L I GHT S  

 

There are two default spotlights that can be used within the Scene editor.  These lights 

are not exported with the model, but allow the user to see what the model might look 

like in certain lighting situations.  The default position of the lights relative to the model 

is shown in the image below.    

 

 

 

The position, brightness and colour of the lights can be changed at any time from the File 

/ Preferences menu as shown below.   

 

 

 

 

 

 

 

 

 

 

They can be turned on or off separately using the Lights icons in the Bottom Menu bar, 

or by selecting the Light One Toggle or Light Two Toggle item in the 3D View menu item. 
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MANAGING FILES  

 

IMPO RT  TEXT UR ES  

Textures are assumed to be in the same file directory as the model file. 

 

EXPOR T  

 

When selecting the Export menu item, a dialog box will open to present two different 

options available when exporting a model.  These are: 

 

 

 

 

 

These are very powerful options available to a modeller.  The first selected item, Export 

Entire Model, will export all geometry built into the model, including all LODs and switch 

states.  The second option, Export Only Visible Model, will only export the visible model, 

without any hidden LODs or switch states.  This is a particularly useful tool when, for 

example, only a damaged/killed version of a model is required for a scene.  Or multiple 

versions of a particular genre of vehicle is built into the same model, but only one 

needed for a specific use.  (For example there are dozens of different variants of the 

Light Armoured Vehicle built on the same chassis).  Orient Model for P3D/ESP/FSX will 

translate the model to the Orientation required for export to DirectX.  (See Appendix A.) 

 

It is not simply a matter of selecting an export format and expecting the model to work 

in the new target environment (unfortunately), particularly if converting from one model 

format to another.  There are some changes that will need to be made to ensure 

compatibility of the model within the target environment.  It is strongly advised that the 

target environment model properties be understood prior to the model being used.   
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O P E N F L I G H T™  EX P O R T  

 

When exporting to the OpenFlight™ format, the user can select to export to any version 

from 15.4 to 16.2.  Users should refer to the appropriate OpenFlight™ documentation to 

determine the features available within each version. 

  

 

 

LOAD INT O  

 

This function will allow another a3x model to be loaded into the current scene.  This is 

very useful for loading in existing models, such as missiles and attaching them to new 

models. 

 

KEYBOARD SHORTCUTS  
 

C  - holding down the C key when in any mode will toggle the Camera to reposition the 

view with the mouse.  The camera option selected in the floating tool bar will be used. 

S – holding down the S key when in any mode will toggle the Select operation.  The 

Select option that is currently being used in the floating tool bar will be activated. 

T – holding down the T key and left clicking on a mesh will select it as the target mesh. 

Space Bar – holding down the space bar while performing a function such as zooming, 

scaling etc, will slow down the action into smaller increments for finer control. 
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MENU BAR OPERATIONS  
 

FILE COMMANDS  

 

These commands on the File menu are for basic file operations.  The available options 

are: 

 New (the first icon on the top toolbar, an empty page, also performs the same 

function) 

 Open (the second icon on the top toolbar, a folder, also performs the same 

function) 

 Save  (the third icon on the top toolbar, a disk, also performs the same function) 

 Save As 

 Load Into (see page 31) 

 Import (see page 30) 

 Export (see page 30) 

 Print (see page 32) 

 Print Preview 

 Print Setup 

 Preferences 

 Exit 

 

PRINT   

 

The Print command will generate a page with a small screen shot from the viewport with 

model statistics.  The printer icon on the top toolbar performs the same function. 
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EDIT COMMANDS  

 

The Edit commands are for basic edit manipulations of selections.  The following items 

are available: 

 Undo 

 Unhide All (see page 33) 

 Clean Database (see page 33) 

 Mesh Settings (see page 33) 

 Reset DOFs (see page 34) 

 Flip Texture Coordinates 

 Scale (see page 35) 

 Cut 

 Copy 

 Paste 

 

UNHI DE ALL  

 

This menu item will unhide all objects that have been hidden with the Mesh Properties 

Flag. 

 

CLEAN  DAT ABAS E  

 

This will delete all helper points from the viewport.  

 

MES H SETTIN GS  

 

This menu item enables the user to change the default properties of Mesh Nodes.  The 

mesh properties include polygon attributes such as colour, material and texture.  Default 

styles can also be changed including drawing the meshes on both sides and determining 

the default lighting mode.   
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F L A G S  

The flags are specific to the OpenFlight® format and determine the way in which the 

meshes are drawn in OpenFlight® compliant systems.  This is a Professional Edition 

supported function. 

 Draw mesh white if textured: flag does as described. 

 Terrain: flags mesh as terrain. 

 Flag as ‘footprint’: terrain culture cut-out. 

 Flag as ‘roofline’: used to specify that a face is part of a building’s roof as 

viewed from above. 

 Hidden: Hides the mesh so that it is not drawn. 

 

RES ET  DOFS  

 

This menu item will reset all Degrees of Freedom (DOFs) to the default starting point. 

 

 



       Junction 5 User Manual   

 Version: 1.0 Page: 35  

 
FLIP  TEXT UR E COOR DI NAT ES  

 

This is a helper menu function that will flip textures vertically if they do not import as 

expected.  DDS textures in particular are flipped vertically compared to most other 

textures. 

 

SCALE  

 

This menu item will rescale the model from: 

 Meters to Feet 

 Meters to Inches 

 Feet to Meters 

 Inches to Meters 

 

VIEW COMMANDS  

 

The View commands are used to hide or show the various tool and menu bars on the 

user interface.  The following items are available: 

 

 Main Bar 

 Tool Bar 

 Float Bar 

 Options Bar 

 Status Bar 

 

NAVIGATE COMMANDS  

 

The Navigate commands are used to change the viewport to different virtual 

observation points.  The following items are available: 

 

 Top 

 Bottom 
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 Left 

 Right 

 Front 

 Back 

 

2D  VIEW  

 

The 2D View menu item contains the Zoom function used in 2D UV mapping mode.  This 

mode is activated only when using the UV mapping mode and will be greyed out when 

not in that mode. 

 

3D  VIEW COMMANDS  

 

The 3D View commands are used to change the viewport to different virtual observation 

point.  The following items are available: 

 

 Grid 

 Axis 

 Lights 

 DOFs 

 Wire Frame 

 Solid 

 Textured 

 Wire Over 

 Light One Toggle 

 Light Two Toggle 

 

GRI D  

 

Turns menu item the background grid on and off.  The grid lines do not correspond to a 

set measurement. 
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AXI S  

 

This menu item turns the axis helper lines on and off 

 L IGHT S  

 

This menu item turns the default spotlights on and off.   

 

DOFS  

 

This menu item will show the Degrees of Freedom that have been built for the model.  

These are similar to the axis lines, but are smaller and placed at the point where the 

articulation has been applied.  In the image below, the turret and the gun are shown 

with DOFs. 
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W IR E FR AME  

 

This menu item will show the wire frame view of the model. 

 

 

 

SOLI D  

 

This menu item will switch to the solid view of the model. 
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TEXT UR ED  

 

This menu item will show the textured view of the model. 

 

 

 

 

 

 

W IR E OV ER  

 

This menu item will show the wire frame over the textured model. 
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L IGHT ON E TOGGLE/L I GHT TWO  TO GGLE  

 

This menu item turns the default spotlights on or off.   

 

ACTIVATE  

 

The Activate menu item is used to turn on the various Plane options.   

 

 

 

YZ Plane, XZ Plane and XY Plane, determine which of the three planes of the grid object 

are displayed in the viewport.  These can also be activated using the tool bar buttons 

shown below: 

 

 

 

BUI LD PLAN E  

 

The Build Plane operator will set the current build plane to the plane of either the 

selected polygon, or to the plane that is defined by the three selected vertices. Once set, 

this plane will be used as the active plane when the active plane has been selected as the 

build plane. The use of a Build Plane is also covered in the drag vertex mode of the 

floating palette (see section 0). 

Using a build plane can be extremely helpful when modelling a naturally facetted object 

like a tank or armoured vehicle. Once the build plane has been set to the plane of the 

desired side or facet, the create point and drag vertex modes will force those vertices to 

reside on the active plane. 
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The following images show how build planes are used when creating models.  In this 

case, a simple primitive is used as an example. 

 

 A cube primitive has been created: 

 

 

 

 The cube is rotated (just to get the build plane we are about to create at an 

arbitrary angle). 
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 The select Vertex by poly tool is selected. 

 

 

 

 

 

 

 

 

 A vertex on the cube is selected by left clicking on the vertex.   

 

 

 

 

 

 The Set Build Plane button on the right hand toolbar is now activated. 

 

 

 

 

 

Select Vertex 
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 Pressing the Set Build Plane button, will now create the build plane from the 

selected vertex polygon.  To view the new Build Plane grid, select the 

Activate/Build Plane menu item, or press the purple BP button on the top 

menu bar. 

 

 

 

 

 

 

 

 

 

 

 

 

The build plane is now set on the angled cube face. 
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TOOLS  

 

The Tools menu item is a text replication of the Side Tool Bar.  A detailed explanation of 

these operators can be found on page 94 of this manual.  Various options will be greyed 

out depending on the mode of operation.  The additional items that are not represented 

by Icons on the toolbar are Bump Map UVs, Deselect All, Select All and Delete Selected. 
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PALETTES  

 

The Palettes menu item contains the palette tools.  The lighting palettes are specific to 

the OpenFlight™ environment and offer a powerful editing environment for the creation 

and animation of light points.  

 

 

 

TEXT UR ES  PALET T E  

 

The Texture Palette allows the user to load and manipulate textures into the workspace.  

The user can change the directory path for any texture and also substitute textures 

without remapping textures onto objects. 
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S U P P O R T E D  I M A G E  F I L E S .  

 

The following image file types are supported by the NewCo 3D Modeller: 

 BMP (BMP, DIB, RLE) 

 JPEG (JPG, JPEG, JPE, JFIF) 

 GIF 

 TIFF (TIF, TIFF) 

 PNG 

 DDS 

 SGI RGB 

 SGI RGBA 

 SGI INT 

 SGI INTA 

 

The following are high level descriptions of the Textures Palette dialog box functions 

 

L O A D  

This will load a texture into the current project. 

 

DE L E T E  

Deletes textures from the current project. 

 

ED I T  PA T H  

Edits the directory path to the selected texture.  In some formats, this will hard code the 

path to the texture into the model.  Careful with this one! 

 

S U B S T I T U T E  

Allows an alternative texture to be used in place of an existing texture without having to 

remap the UV coordinates.  This is particularly useful if you have multiple paint versions 

of the same model.  You will be able to quickly create new versions of your model by 

substituting different textures. 
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 In this example we will take a Hind helicopter model and substitute the textures to 

create a new variant. 

Here is the original model: 

 

 

 

In the Palettes menu, select the Textures Palette.  All of the loaded textures will be 

shown: 

 

  

 

Select the texture that you wish to change and then press the Substitute button. 

Navigate to the directory with the appropriate texture and click Open.  You will then 

have the option of storing the full path information.   



       Junction 5 User Manual   

 Version: 1.0 Page: 48  

As long as the texture has the same layout as the one to be replaced, the new texture 

will be substituted for the old without needing to remap UV coordinates.  (This is also 

useful when substituting textures of different formats.  For example, rgb to bmp.) 

 

Press OK and the result will be a newly textured model. 

 

 

 

 

 

 

 

 

Ensure that you have the correct texture type and naming convention for your model.  

Lockheed Martin Prepar3D and Microsoft ESP/FSX use .dds textures for example and 3ds 

textures must use Jolliet naming convention (8.3) ie 12345678.3ds with no spaces. 

 

 
Tip 
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WR A P  ME T H O D  

There are three choices available in this drop down menu: 

 Repeat:  The texture image repeats to infinity 

 Clamp: The last pixel of the texture image stretches out to infinity 

 Mirrored Repeat: The texture image flips back-and forth to infinity 

 
M I N I F I C A T I O N  F I L T E R   

 

A Minification Filter controls how a texture is interpolated when a scene pixel maps to 

multiple texture pixels (texels).  This has the effect of smoothing a texture during 

minification (making it smaller) so that the sharp transitions between texels are not 

visible.  There are several options available for the Minification Filter.  These are: 

 Point 

 Bilinear 

 Mipmap 

 Mipmap Point 

 Mipmap Linear 

 Mipmap Bilinear 

 Mipmal Trilinear 

 None 

 Bicubic 

 Bilinear greater/equal 

 Bilinear less/equal 

 Bicubic greater/equal 

 Bicubic less/equal 

 

MA G N I F I C A T I O N  F I L T E R   

A Magnification Filter controls how a texture is magnified.  If a filter is not applied, it can 

lead to distortion of the texture when viewed up close. There are several options 

available for the Magnification Filter.  These are: 

 Point 

 Bilinear 
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 Mipmap 

 Mipmap Point 

 Mipmap Linear 

 Mipmap Bilinear 

 Mipmal Trilinear 

 None 

 Bicubic 

 Bilinear greater/equal 

 Bilinear less/equal 

 Bicubic greater/equal 

 Bicubic less/equal 

 

EN V I R O N M E N T  

 

The process by which the final fragment colour value is derived is called the texture 

Environment function. Several methods exist for computing the final colour of the 

texture, each capable of producing a particular effect. There are several options for 

Environment.  These are: 

 Modulate 

 Blend 

 Decal 

 Replace 

 Add 

 

 

M O D U L A T E  

 

One of the most commonly used is the Modulate environment function. The Modulate 

function multiplies or modulates the original fragment colour with the texel colour.  

Typically, applications generate polygons with per-vertex lighting enabled and then 

modulate the texture image with the fragment's interpolated lit colour value to produce 

a lit, textured surface.  
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B L E N D  

The Blend environment function uses the texture value to control the mix of the 

incoming fragment color and a constant texture environment color.  It is used to blend 

the texture colour with the surface colour.  

DE C A L  

The Decal environment function performs simple alpha-blending between the fragment 

colour and an RGBA texture; for RGB textures it simply replaces the fragment colour. 

Decal mode is undefined for other texture formats (luminance, alpha, intensity).  

R E P L A C E  

 

The Replace texture environment replaces the fragment's colour with the color from the 

texture.  

 

A D D  

The Add texture environment, adds a colour from the texture to the fragment colour. 

 

RE A L  WO R L D  U  (M )/R E A L  WO R L D  V  (M )  

 

These text boxes show the UV coordinates of the textures as applied to the models in 

Meters. 

 

MAT ERI ALS  PALETT E  

 

Materials create greater realism when used on a model. A material describes how an 

object reflects or transmits light.  Material properties work hand-in-hand with light 

properties; shading or rendering combine the two, simulating how the object would look 

in a real-world setting.  Note that the model will look different once rendered on the 

target system.  This is a product of how the renderer handles different shader, material 

and lighting properties. 
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You apply materials to individual objects or selection sets; a single model can contain 

many different materials.  The standard components in a material include its colour 

components, highlight controls, self-illumination, and opacity.  Standard material 

components vary depending on which shader is used also.  

A surface of a "single" color usually reflects many colors. Most Standard materials use a 

four-color model to simulate this:  

 Ambient color is the color of the object in shadow.  

 Diffuse is the color of the object in direct, "good" lighting.  

 Specular is the color of shiny highlights. (Some shaders generate the specular 

color, rather than letting you choose it.)  

 Emissive is the color transmitted from the object. 

In addition to the colours, the additional settings available are: 

 Shine works with the Specular sliders, together they determine how shiny or 

smooth a material appears. 

 Alpha controls how much light passes through the material.  As the slider is 

dragged down, the material becomes more transparent. 

 

mk:@MSITStore:C:/3dsmax6/help/3dsmax.chm::/Ambient_Color__Glossary_.html
mk:@MSITStore:C:/3dsmax6/help/3dsmax.chm::/Diffuse_Color__Glossary_.html
mk:@MSITStore:C:/3dsmax6/help/3dsmax.chm::/Specular_Color_Glossary_.html
mk:@MSITStore:C:/3dsmax6/help/3dsmax.chm::/Filter_Color_Filter_Opacity__Glossary_.html
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SHADER  PALETT E  

 

A Shader is an algorithm that specifies how a surface responds to light.  The NewCo 3D 

Modeller is able to use OpenGL, Nvidia Cg and CgFX shaders.  

 

 

 

Examples of effects that have been implemented as shaders include:  

 Procedural texturing - bricks, stripes, dots, bumps, glass  

 Image-based texturing - bump mapping, environment mapping, multitexturing  

 Noise-based effects - clouds, granite, marble, turbulence, wood  

 Animated effects - translation, oscillation, computed trajectories  

 Non-photorealistic effects - hatching, Gooch shading  

 VPU-based computation - Mandelbrot and Julia sets  

 Imaging - Convolution, blurring, sharpening, complex blend modes, color space 

conversion  

 Particle systems  

 Volume rendering 

 Metallic - Polished (gold, chrome), Matte (brushed, stainless, galvanized), Dull 

(cast iron) 
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L IGHT POINT  APP EAR ANCE PALET T E  

 

The implementation of Light Points in the NewCo 3D Modeller Light Point Appearance 

Palette conforms to the OpenFlight™ specification.  Light points are geometric points 

that represent real world light sources such as runway lights, vehicle lights, street lights, 

and rotating beacons.  Light points differ from light sources in that they do not illuminate 

the scene around them.  Light Points are used to model visual cues without incurring the 

tremendous rendering overhead associated with light sources. Most light point 

attributes are specific to these unique requirements.  

 

 

 
L IGHT POINT  ANI MATI ON PALLET  

 

The Light Point Animation Palette defines the behavioural attributes of light points. The 

implementation of Light Points in the NewCo 3D Modeller Light Point Animation Palette 

conforms to the OpenFlight™ specification.  Various animations can be applied to Light 

Points including: 

 Flashing/Sequence  

 Rotating  

 Strobe 

 Morse Code 



       Junction 5 User Manual   

 Version: 1.0 Page: 55  

 

Also see Generate Points on page 104 and Make Lights on page 105. 

 

 

 
GIZMOS  

 

The Gizmos menu item is used to store global tools that are not specific to the modelling 

capability of the NewCo 3D Modeller.   

 

 

 

SNAP  SCR EEN  

 

The Snap Screen function takes a screen shot of the contents of the Scene Window.  The 

screen shot is stored in the operating system clipboard and can be pasted into any 

application. 
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VI EW  MES SAGES  

 

This window displays important application data that may be useful in debugging 

problems with models.  It will show import and export data for models and indicate any 

errors or problems encountered with these functions. 

 

CONV ER T .X  TO  .MDL  

 

This calls the XtoMDL.exe application from Microsoft that converts DirectX files into an 

mdl model file for use with Lockheed Martin Prepar3D and Microsoft ESP/FSX.  It 

converts an existing DirectX file that is saved in a hard drive directory and does not relate 

to any model that may be opened within the NewCo 3D Modeller. 

See the Step-by-Step Guide on creating an MDL model at Appendix A to this manual. 

Also refer to the tutorials document and the online tutorials on our website. 

 

MDL  OBJECT  W I ZAR D  

 

A model on its own is not capable of being used within Microsoft ESP or Microsoft Flight 

Simulator X without configuration and editing of external xml files.  This wizard allows a 

user to create a flyable model within Prepar3D, ESP or FSX with a few mouse clicks.  It 

achieves this by creating a template from an existing model that the user chooses from 

Prepar3D, ESP or FSX.  A new directory is created based on the model name and the 

model is exported to the correct subdirectory with air files, panels and configuration files 

that can be edited later for the specific vehicle attributes required.  See the Step-by-Step 

Guide on creating an MDL compatible model at Appendix A to this manual. 

 
HELP  

 

The Help menu item provides the following options: 

 Help: Link to the application help file. 

 Forum: Links to the NewCo 3D Modeller web site forum.  This site can be found 

at http://forums.NewCoeng.com. 

 About NewCo3D: Provides version information and North American toll free 

number for queries and support. 

 Register Software:  Provides the ability to enter registration information to 

activate the software. 
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MODEL TREE VIEW  

INTRODUCTION  

 

The NewCo 3D Modeller uses a hierarchical structure to organize models for real time 

simulation and gaming applications.  This allows target applications to easily find 

animation, effects and other attributes.  It also makes it a lot easier for the modeller to 

arrange and rearrange the geometry during the modelling process. 

The Model Tree View allows the user to see and manipulate the model nodes, hierarchy, 

create new switch states, groups, objects, lighting, degrees of freedom and so on.  Right 

clicking on any of the objects in the Model Tree View will show additional menu options 

for operations that can be performed on that item. 
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A typical 3D model structure is shown below.   

 

NODES  

 

 

 

Also see Node Buttons on page 136  for a description of the Node buttons and 

functionality.  Nodes are the pieces that make up a scene graph and provide the specific 

instructions about how it should be drawn by rendering software. The instructions take 

the form of the node type, and the specific type settings that are represented by the 

nodes properties. There are formal parent-child relationships within the scene graph 

which must be adhered to, fortunately these relationships have been embedded within 

the logic of the software and as such only proper relationships are allowed within the 

hierarchy.  For example a mesh can only be a child of an object node parent. 

 

 

Header Node

 

LOD - Hi

 

LOD - Med

 

LOD - Low

 

Roof

 

Walls

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Windows

 

 

 

 

 

 

 

 

 

Basement

 

 

 

 

 

 

 

 

 

Roof

 

Walls

 

 

 

 

 

 

 

 

 

 

 

 

 

Windows

 

 

 

 

 

 

 

Billboard
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Creating a new node within a model is an easy drag-and-drop function. Simply click on a 

node type from the bottom bar with the left mouse button and drag it into the hierarchy 

view. Drop the new node onto its desired parent node by releasing the left mouse 

button. The new node will now appear in the hierarchy of the model. Note that because 

the software forces proper relationships, attempting to drop a new child node onto a 

node that cannot be a valid parent for it will not be allowed. All node types other than 

the root node can be moved within the hierarchy view by simply dragging the node (and 

all it’s children) and dropping it onto the new parent node. 

 

MODEL TREE MENU FUNCTIONS  

 

Right clicking on any of the Model Tree View nodes will show an additional menu that 

will allow the user to perform many other functions and shortcut operations directly to 

that node.  The menu will vary according to the type of node selected.   

 
 
HEADER NO DE  

 

 

This is the top node in the model tree view.  The default name is Model.   Right clicking 

on the Header Node provides a Properties menu that allows editing of the header 

information for the model and provides statistics of the model.   

 

 

The header node also allows the user to generate a Friendly Name and GUID for P3D, 

ESP and FSX MDL model creation.  (MDL GUID) 
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GRO UP  NO DE  

 

   

For OpenFlight™ and other applications, a Group Node differentiates a logical subset of 

the model so that modifiers can be applied to it within an image generator such as 

translation, scaling, rotation etc.  It is a great way to organize a model into different 

components, such as LeftWing, Fuselage, wheels etc and this is encouraged no matter 

what format you are targeting.  (Don’t worry, the NewCo 3D Modeller handles the 

conversion if a format doesn’t use Group Nodes.)  A model can have nested Group 

Nodes as shown below. 
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Right click on a Group Node icon in the model tree view: 

 

 

 

S E L E C T  

Selects the Node and all of its children. 

 

DE S E L E C T  

Deselects the Node and all of its children. 

 

AS S I G N  

 Material:  Assigns the Material selected in the Bottom bar Material drop down 

list to the node and its children. 

 Texture: Assigns the Texture selected in the Bottom bar Texture drop down list 

to the node and its children. 

 Shader: Assigns the Shader selected in the Bottom bar Shader drop down list to 

the node and its children. 
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DE L E T E  

Deletes the Node and its children. 

 

PR O P E R T I E S  

The Properties window for a Group Node is shown below.   

 

 

 
SWITCH NO DE  

 

  

A Switch Node represents a set of masks that control the display of the any combination 

of the switch’s children.  It is a more general case of an LOD Node (see below). It allows 

the selection of none, or more children.  Any combination of children can be selected per 

mask.  This is a function that is mainly used in OpenFlight™ databases and will not be 

handled by P3D, ESP or FSX models.   

If you put all the possible weapons an aircraft could carry under a switch node you could 

define all the different load-outs possible and define them as masks. The number of 

masks in OpenFlight is unlimited, but we have implemented a stack of 12 which is 

sufficient for most applications. The select mask drop down simply defines which mask 

to edit and the list box fills with all the children of the switch node. You can than add or 

delete any or all of the children for that mask by checking or unchecking it's box. 
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S E L E C T  

Selects the Node and all of its children. 

 

DE S E L E C T  

Deselects the Node and all of its children. 

 

AS S I G N  

 Material:  Assigns the Material selected in the Bottom bar Material drop down 

list to the node and its children. 

 Texture: Assigns the Texture selected in the Bottom bar Texture drop down list 

to the node and its children. 

 Shader: Assigns the Shader selected in the Bottom bar Shader drop down list to 

the node and its children. 

 

DE L E T E  

Deletes the Node and its children. 

 

PR O P E R T I E S  

Right Click on Switch node and selecting Properties will show the Switch Node Editor. 
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For users building OpenFlight™ Models there are 12 Masks available in the Mask Editor.   

 Mask 1:  will toggle the good state on 

 Mask 2: will toggle the damaged state on 

 Mask 3 -12: user definable. 

 

LOD  NO DE  

 

 

A Level of Detail Node is a switch that turns the display of everything below it on or off 

based on its range from the viewer.  This is done according to its switch-in, switch-out 

distance and centre location.  It is an important performance enhancement tool and will 

speed up the visuals in a system if used correctly. 

 

Examples of different LODs in a real-time simulation model from highly detailed to low: 
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Right Click on LOD node. 

 

 

 

S E L E C T  

Selects the Node and all of its children. 

 

DE S E L E C T  

Deselects the Node and all of its children. 

 

AS S I G N  

 Material:  Assigns the Material selected in the Bottom bar Material drop down 

list to the node and its children. 

 Texture: Assigns the Texture selected in the Bottom bar Texture drop down list 

to the node and its children. 

 Shader: Assigns the Shader selected in the Bottom bar Shader drop down list to 

the node and its children. 

 

DE L E T E  

Deletes the Node and its children. 

 

PR O P E R T I E S  

Selecting LOD node Properties will show the LOD Node Editor. 
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The LOD Node Properties allow the user to edit LOD switching distances for that node.  

Functionality for these properties are explained below: 

 

S W I T C H -IN  (L A R G E R  N U M B E R)  

This is normally calculated by the image generator as the range from the centre of the 

model to the eye point.  This is the measure of units that the target image generator will 

use.  It is the distance at which the object will appear as you move toward it. 

 
S W I T C H -O U T  (S M A L L E R  NU M B E R ):  

This is normally calculated by the image generator as the range from the centre of the 

model to the eye point.  It is the point at which the LOD will disappear as you move 

closer to the object.  This number can be 0 if it will remain visible from the switch-in 

point to as close as possible to the object. 

TR A N S I T I O N  

The Transition range will specific the range over which the real time smoothing effects 

should be employed while switching from one LOD to another. 

 

S I G N I F I C A N T  S I Z E  

This is the value used to calculate switch-in and switch-out distances based upon the 

viewing parameters of the image generator used.  This feature is not yet implemented in 

OpenFlight™ databases and is used as a placeholder until it is incorporated in future 

versions. 
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USIN G LOD  I N PR EP AR3D,  ESP  AN D FSX 

 

To create an LOD in Prepar3D, ESP or FSX, the process is different to the OpenFlight LOD 

Node indicated above.  There is no correlation between LODs in either application so a 

conversion process is not available.  In fact, LOD nodes will be ignored in the export to 

the .x format for conversion to P3D/FSX/ESP.  

However it is still easy to implement LODs in the NewCo 3D Modeller by simply using 

naming conventions for Group Nodes and placing them in the top most level of 

hierarchy. This is convention is as follows: 

“[group name]_LOD_[number]” suffix as indicated the P3D/ESP/FSX SDK, it will be 

implemented in the converted mdl file. 

 [number]:  The number represents the number of the LOD.  This number is evaluated as 

the size of the object in screen pixels when rendered in P3D/FSX/ESP. 

Example: 

Cessna172_LOD_100 

It must be remembered that LODs must be created in the first level of the hierarchy 

below the root node. LOD entries that exist below this level may be ignored. It should 

also be noted that LODs are mutually exclusive and as such, each instance will need to 

contain all the geometry to define the model for this level.  

If no LODs are explicitly defined within the model, the conversion process to 

P3D/FSX/ESP will create a single LOD for the entire model defined as LOD_100. 

 
NE WC O  3D  MO D E L L E R  IM P L E M E N T A T I O N   

To implement in the NewCo 3D Modeller, create Group Nodes with the mesh children 

underneath that is part of that LOD and rename the Group Node with the appropriate 

LOD suffix. 

When you are ready for your final export to DirectX to create your P3D, ESP or FSX 

model. merge the all of the meshes for a specific LOD to increase performance. 

 

 
Tip 
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TY P I C A L  ES P/FS X  LO D  V A L U E S  

A typical model might have four or five LOD values.  Remember that unlike Openflight, 

the LODs are mutually exclusive and thus must contain all required geometry for the 

defined level. Normally levels 35 and greater will contain animations and effects, but not 

below. These levels and there approximate polygon counts are listed below: 

Model_LOD_400: (14000 polygons) detailed parts, articulations and textures 

Model_LOD_150: (11000 polygons) some detailed parts, two or three textures 

Model_LOD_75: (7000 polygons) simple parts with no detail, one small texture 

Model_LOD_35: (3000 polygons) very few parts, one small texture 

Model_LOD_15: (800 polygons) limited parts, one small texture 

Model_LOD_5: (50 polygons) no texture, uses material to colour object. 

 

 

 

 

OBJECT  NO DE  
 

  

Objects are low-level grouping nodes that contain attributes of its child geometry.  

Object Nodes can only contain mesh or light points as children.  For Microsoft ESP and 

FSX models they can also be attach points for effects. 

 

 

Right Click on Object node. 

To Convert from OpenFlight to Prepar3D. ESP or FSX, change the LOD Nodes to Group 

Nodes and rename the child Object Nodes to the Microsoft LOD convention to get your 

LODs to convert accordingly.   

 

 
Tip 
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S E L E C T  

Selects the Node and all of its children. 

 

DE S E L E C T  

Deselects the Node and all of its children. 

 

C A L C  NO R M A L S  

This will calculate the normals for a mesh so that they are perpendicular to the surface. 

 

F L I P  NO R M A L S  

This will flip the normals of a mesh. 

 

ME R G E  ME S H E S  

This will merge all meshes that are children of the object node into a single mesh. 

 

AS S I G N  

 Material:  Assigns the Material selected in the Bottom bar Material drop down 

list to the node and its children. 

 Texture: Assigns the Texture selected in the Bottom bar Texture drop down list 

to the node and its children. 

 Shader: Assigns the Shader selected in the Bottom bar Shader drop down list to 

the node and its children. 

 

DE L E T E  

Deletes the Node and its children. 
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PR O P E R T I E S  

Selecting Object Node Properties will show the Object Node Properties. 

 

 
D I S P L A Y  F L A G S  

The display flags are used in OpenFlight™ databases to stop the display of objects 

depending upon the current time of day.  (Operational in Professional Edition only.) 

 

P3D/ES P/F SX  

These object attributes are available for Prepar3D, ESP and FSX.  This allows visibility 

tags, platform definitions and effects to be attached to the geometry from a library of 

pre-existing resources.  Examples include attaching afterburner effects, smoke trails, and 

explosions. Note that combinations of these attachments can be used together. 

V I S I B I L I T Y  

Select the Visibility using on the drop-down list. The Visibility option enables different 

pieces of artwork to be rendered depending on the information provided by the 

simulation engine. One example of this is giving a blurring tire effect when a vehicle is 

moving, but a clearer tire image when that vehicle is stationary. Select the appropriate 

simulation variable from the drop-down list to change the visibility. 

PL A T F O R M  

Select the Platform type using the drop-down list.  A platform is a piece of geometry that 

an aircraft can land on. By default all objects have crash boxes associated with them. 

Designating an object as a platform will make it landable as well as remove crash boxes 

from an area around that object (based on the crash box size used in XtoMDL). Use the 
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drop-down list to determine the surface type of the platform (for example: Concrete, 

Grass, Tarmac, etc.)  

Platforms are also used for bridges created as scenery objects (that is, not for extrusion 

bridges, which are explained further in the P3D, ESP and FSX SDK). A road bridge over 

water, for example, should have a platform that matches the route of the cars over the 

bridge, otherwise the cars will drop and cross the water. 

 
E F F E C T  

This check box is used in conjunction with the drop down list box under the Browse 

button.  This will read in the xml list of effects P3D, ESP and FSX.  (It is automatically 

populated.)  An effect can be attached to an object and once compiled as an MDL, that 

geometry will become invisible.  The geometry is simply used as an attach point for the 

effect. 
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MES H NO DE  

 

 

A Mesh Node defines a set of geometric primitives that share attributes and vertices.  

 

Right Click on Mesh node. 

 

S E L E C T I O N  

SE L E C T  

Selects the Node and all of its children. 

 

DE SE L E C T  

Deselects the Node and all of its children. 

 

SE L E C T  A S  TA R G E T  

This is used with Boolean functions.  Also see Booleans on page 83. 

 
SE L E C T  E D G E  VE R T E X  

Selects the edge vertex of the mesh. 

 

AS S I G N  

 Material:  Assigns the Material selected in the Bottom bar Material drop down 

list to the node and its children. 

 Texture: Assigns the Texture selected in the Bottom bar Texture drop down list 

to the node and its children. 
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 Shader: Assigns the Shader selected in the Bottom bar Shader drop down list to 

the node and its children. 

 

NOR MALS  

 

The Normals menu item allows the user to perform normals functions on the mesh.   A 

surface normal or just “normal” is a vector which is perpendicular to that surface.  It is 

used to calculate the lighting effects of a mesh to ensure that when a light hits it, the 

light bounces back correctly to light and shade the model. 

 

 

 

 

 

 

 

C A L C  NO R M A L S  

This will calculate the normals for a mesh so that they are perpendicular to the surface. 

 

F L I P  NO R M A L S  

This will flip the normals of a mesh. 

 

 
 
 
 

Click on the Smooth Mesh Normals tool  on the side toolbar to see the normals on a 

mesh. 

 

 
Tip 
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MES H TOOLS  

The following section describes the various mesh tools that are available for a mesh. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
ME R G E  S I M I L A R  

This will merge meshes that are of a similar name and geometry into a single mesh. 

 
E X A M P L E  

In the example below, there are two meshes that make up the wing.  (Bottom and Top).  

We want to merge these to create a single wing mesh. 
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First, we must rename the meshes to be the same.  In this case, we will rename the 

mesh called “Top” to “Bottom” as well.  Right Click on one of the mesh icons in the 

model tree view, select Merge Similar and the two meshes will be combined to create a 

single mesh. 

 

 

 

 

M I R R O R  ME S H  

This is a great time saving tool for creating mirrored geometry.  Particularly useful when 

creating a part that is the same on both sides of a model, such as a wing or fuselage half 

etc. 

E X A M P L E  

In the example, we will use the same wing model that we merged the meshes in 

previously and mirror the mesh to create the wing on the other side of the aircraft.   

Select the mesh by right clicking on the mesh icon in the model tree view, choose 

Selection and Select.   
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Right Click on the mesh icon in the model tree view and select Mirror Mesh.   

 

 

 

 

 

 

 

 

 

 

Select the appropriate axis to mirror the mesh in and press OK. 
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The mess will now be mirrored in the appropriate axis. 
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RE D U C E  ME S H  

This is a very powerful tool contained in this menu that will be very useful for 3D artists 

constructing models for visual simulation use.  This is the Reduce Mesh function 

contained within the Mesh Tools sub menu. 

This operation allows the user to quickly generate reduced meshes from complex and 

high polygon count meshes.  This is particularly useful when creating new Levels of Detail 

(LOD) meshes.  Rather than create new models from scratch for each LOD, the polygons 

can be quickly reduced to create new LODs. 

 

 E X A M P L E  

In the following example, a sphere has been created with 65 sections and 65 slices.  The 

total polygon count is 4030. 

 

 

 

Right Click on the Sphere mesh, select Mesh Tools and then Reduce Mesh 
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The Mesh Reduce menu will appear with a vertical slider bar.   Click on the Process 

button. 

 

 

 

Click and drag the slider bar until the polygon count has been reduced to a suitable level.  

In this example, the polygon count has been reduced from 4030 to 155. 
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S U B D I V I D E  ME S H  

This function will increase the number of polygons by a factor of four. 

 

F R A G M E N T  ME S H  

This function will break apart a mesh into smaller parts.  This is particularly useful when 

importing a single complex mesh from another format and it requires changes to be 

made to specific parts. 

 

C L E A N  ME S H  

This function will remove vertices shared across meshes. 

 

F U S E  V E R T E X  

This function fuses vertices on a mesh. 

 

PR O P E R T I E S  

Selecting Mesh node icon Properties will show the Mesh Node Properties window. 
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ATT RIBUT ES  

ME S H  C O L O U R  

This will change the colour of the specific mesh.  The default is white.   

 

MA T E R I A L  

Changes the material applied to the mesh from the materials loaded into the Materials 

Palette. 

 

PR I M A R Y  TE X T U R E  

Selects the primary texture applied to the mesh from the textures loaded in the Textures 

Palette. 

 

S E C O N D A R Y  TE X T U R E  

Selects the secondary texture applied to the mesh from the textures loaded in the 

Textures Palette. 

 

TE X T U R E  TY P E  

Selects the type of texture that is being applied.  The choices are Standard, Bump Map 

and User Defined. 

 

S H A D E R  

Selects the shader applied to the mesh from the shaders loaded in the Shader Palette. 

 
STY LES  

DR A W  TY P E  

This determines what the look of the mesh will be in the scene window: 

 One Sided: Will draw the mesh one sided only.  The default is one sided.  This 

reduces scene complexity and optimizes the mesh for real time simulation use. 

 Two Sided:  Will draw the mesh two sided.  This means that the mesh will be 

seen from all sides. 

 Wireframe and close: Draws the mesh as a wireframe and closes. 

 Wireframe: Draws the mesh as a wireframe.  
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TE M P L A T E  

This determines the template type for this specific mesh: 

 Fixed, No Alpha Blending 

 Fixed, Alpha Blending 

 Axial Rotate 

 Point Rotate 

 

L I G H T  MO D E  

This determines the type of lighting and effect on the mesh: 

 Flat 

 Gouraud 

 Lit 

 Lit Gouraud 

 

F L A G S  

This is used in the Professional Edition for OpenFlight model creation.  The options are: 

 Draw mesh white if textured 

 Terrain 

 Flag as ‘footprint’ 

 Flag as ‘roofline’ 

 Hidden 
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BOOLEAN  

 

 

 

            Union                                   Intersection       Difference 

G E N E R A L  

 

Boolean operations allow the user to create complex volumetric shapes from mesh 

primitives. These operations involve the use of two meshes. One mesh is designated the 

“target” mesh, and would be depicted by the red cube object in the images above. The 

other mesh, the blue sphere, is considered the “cutter” or “operator” mesh.  The results 

of the three different types of Boolean operations can be seen above.  

 

 Union: The union operation removes the parts of both meshes that 

volumetrically lie within each other, thus leaving the outer shells of the original 

meshes.  

 Intersection: The intersection operation is the reverse; it removes the parts of 

both meshes that do not volumetrically lie within each other. In this case only 

the inside faces remain. 

 Difference: The difference operation has the effect of the cutter mesh taking a 

bite out of the target mesh. This operation would have a different result if the 

rolls of cutter and target were reversed, unlike the first two operations. If the 

cutter and target meshes were reversed in this case, the result would be a 

sphere object with a corner cut into it’s middle. 
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O P E R A T I O N  

 

To perform a Boolean operation, first select the target mesh using either the ‘T’ hotkey 

and left clicking on the desired mesh icon in the model tree view, or by using the ‘Select 

as Target’ menu option for the desired mesh from within the hierarchy view.  

 

 

 

 

 

 

 

 

 

The selected target mesh will be shown in the lower status bar.  

 

 

 

 

 

 

Now to perform the operation, you must select it from the intended cutter mesh’s pop-

up menu in the model tree view. First find the cutter mesh in the model tree view, then 

right click on it to bring up the pop-up menu.   

 

From this menu select: Boolean->Difference  (or whatever the desired operation is). If 

proper target and cutter meshes have been selected you will be prompted with a dialog 

box showing the selected meshes and given the options to continue or cancel the 

operation. 
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1. Boolean operations can be undone. If undone, the extra vertex points created 

will remain as helper points. To get rid of the helper points, just select Clean 

Database from the edit menu.  

2. The Boolean operations will leave the two meshes as separate objects. If the 

user wishes to join them as a single mesh, this can be done using the mesh or 

object pop-up menus available in the hierarchy view. 

3. True Boolean operations are volumetric by nature. Since this type of 

operation is being applied to polygonal meshes, there are instances where the 

program cannot resolve whether or not part of one polygon resides within the 

other mesh or not. As a result, there will occasionally be artifacts left in the 

resulting meshes. These are typically seen as missing polygons, and as such, 

some minor clean up work may be required. 

 

 
Tip 
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DOF  NO DE  

 

 

A degree of freedom (DOF) node serves as a local coordinate system with a predefined 

set of internal transformations.  It specifies the articulation of parts and sets limits on the 

motion of those parts.  A P3D, ESP or FSX animation can be attached to these DOF Nodes 

to ensure that the articulated part moves appropriately within the application. 

 

Right Click on DOF node icon to bring up the context menu. 

 

 

S E L E C T  

Selects the Node and all of its children. 

 

DE S E L E C T  

Deselects the Node and all of its children. 

 

S E T  T O  C E N T R E  

Sets the DOF Node to the centre of two selected vertices. 

 

RE S E T  C U R R E N T  

Resets the DOF Node and all of its children to the starting point of the articulation. 

 

AS S I G N  

 Material:  Assigns the Material selected in the Bottom bar Material drop down 

list to the node and its children. 
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 Texture: Assigns the Texture selected in the Bottom bar Texture drop down list 

to the node and its children. 

 Shader: Assigns the Shader selected in the Bottom bar Shader drop down list to 

the node and its children. 

 

 

 

 

 

DE L E T E  

Deletes the Node and its children. 

 

PR O P E R T I E S  

Selecting DOF node Properties will show the Degree Of Freedom Properties window. 

 

 

 

You are able to nest DOF Nodes in the model tree view.  This is useful when you 

have parts that move in more than one axis.  For example a wheel can turn 360 

degrees, and also move up and down as it moves over bumps and turn left or right 

as the steering wheel moves. 

 
Tip 
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L O C A L  O R I G I N  

The Local Origin is the point in 3D Space from the build origin point where the part 

resides.  This is filled in automatically when the object is created and moved. The 

position can be manually adjusted if required using these parameters. 

 

RO T A T I O N S  

These parameters allow you to specify the amount and speed of rotation about an X, Y 

or Z point. 

 

 

 

In the example above, we are rotating a wheel about the Y axis to show it moving.  We 

have set the minimum rotation to -35 and the maximum to 35 with a 1 step increment.  

This will move the wheel around 360 degrees in 70 steps, one step at a time. 

The Current setting will show the current position of a part within the parameters set in 

the min and max figures.  It can also be set manually in this window to see what it looks 

like at that point. 

 

TR A N S L A T I O N  

 These parameters allow you to specify the amount and speed of a translation about an 

X, Y or Z point. 
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These parameters are used when translating an object from the local origin point in the 

X, Y or Z axis. 

The Current setting will show the current position of a part within the parameters set in 

the min and max figures.  It can also be set manually in this window to see what it looks 

like at that point. 

 

S C A L E S  

 These parameters allow you to specify the amount and speed of a scaling function on an 

object about an X, Y or Z point. 

 

 

These parameters are used when scaling an object from the local origin point in the X, Y 

or Z axis. 

The Current setting will show the current position of a part within the parameters set in 

the min and max figures.  It can also be set manually in this window to see what it looks 

like at that point. 

 

P3D/ES P/F SX  AN I M A T I O N  

When checked, this function will attach a specific P3D, ESP or FSX animation to an 

articulated part. The drop-down list will populate automatically with animations that are 

available from P3D, ESP or FSX.  The Start and End numbers are expressed as either 

percentages or a number range depending on the animation being used (these are used 

for custom animations as most default animations contain Start and End values already).  

Consult the P3D, ESP or FSX SDK for specific information depending on the animation 

type used.  Also check the 3D Modeller forum at http://forums.NewCo.com regularly for 

updates and additional information. 

 

 
P3D/ESP/FSX do not support scale animations. Currently, the increment must be 

non-zero for the animation to be recognized for P3D/ESP/FSX even though this value 

is ignored. 

 
Tip 

http://forums.newco.com/
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To see your DOF Node working, click the Exercise DOF node button on the side toolbar 

and select the DOF node to be exercised in the Bottom toolbar.  Then click the left or 

right mouse button anywhere in the scene window to show the DOF moving. 
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L IGHT NO DE  

 

 

The NewCo 3D Modeller supports OpenFlight™ light points.  It works in conjunction with 

the Light Animation Palette and Light Animation Palette to attach specific attributes and 

animations to a light point. 

Right Click on Light node icon in model tree view. 

 

 

S E L E C T  

Selects the Node and all of its children. 

 

DE S E L E C T  

Deselects the Node and all of its children. 

 

S E T  C O L O R  

Opens a colour palette to set the colour of the light point.   

 

DE L E T E  

Deletes the Node and its children. 

 

PR O P E R T I E S  

Selecting Light node Properties will show the Light Point Properties window. 
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AP P E A R A N C E  IN D E X  

If new Light Appearances have been set in the Light Appearance Palette, then these will 

be available in the drop down list for selection.  See how to set these in the Light 

Appearance Palette on page 54. 

 

AN I M A T I O N  IN D E X  

If new Light Animations have been set in the Light Animation Palette, then these will be 

available in the drop down list for selection.  See how to set these in the Light Animation 

Palette on page 54. 
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SYST EM NO DE  

 

 

A System node is a specific feature for OpenFlight™ databases to enable a light point 

system. It relates to child light points of the system node.   

 

Right Click on the System node icon in the model tree view. 

 

 

 

Selecting System node Properties will show the Light Point System Properties window. 

 

 

 

AN I M A T I O N  S T A T E  

There are three Animation States available: 

 Off 

 On 

 Random 
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EXT ERN AL NO DE  

 

 

An External node is a specific feature for OpenFlight™ databases that enables the model 

to externally reference another models node.  The reference node is copied (or possibly 

shared) as a child of the current parent node.  This is very useful if attaching models of 

weapons payloads, drop tanks, engines etc that have already been created and reside 

within another OpenFlight model.  It also is a performance enhancing measure for 

models in real-time simulation systems. 

Selecting External node Properties will show the External Node Properties window. 

 

L I B R A R Y  O B J E C T  

Use the Browse button and select a file of type .x to attach an external model for use 

within P3D/ESP/FSX. This function will attach a library object at the selected geometry 

location.  It looks for a DirectX .x model file with a valid P3D, ESP or FSX GUID to place in 

the scene window.  If the GUID does not exist or is not valid, this operation will fail. A .x 

file will be ignored if defined as an external reference and exported to Openflight™. 

 

DEFIN E NODE  

 

 

A Define node is a specific feature for OpenFlight™ databases that enables the model to 

internally reference geometry present in the model.  This is a very useful function that 

will speed up model creation by allowing the same object to be referenced as many 

times as required in a model without having to recreate it. 
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TOOL BAR OPERATORS  
 

INT RO DUCTIO N  

 

The side toolbar buttons offer the user operations that can be performed on vertices or 

polygons. These operations are used less often than the ‘modes’ represented by the side 

toolbar mode bar. Many of the buttons in the toolbar begin grayed out. This is because 

they require a selection of either vertex or polygons to become active. The following 

gives an outline on the functionality of the buttons and their availability.  The following 

pages describe the functions of these buttons in order from top to bottom. 

 

ALI GN  

 

Available: One or more vertices are selected. 

General: This operator aligns the selected vertices along any axis or a vector that runs 

through the centre of the selected cluster. The user will be prompted with a pop-up 

dialog that allows the selection of the alignment vector. Note that multiple axes can be 

selected however the vector selection is mutually exclusive to the rest. For any selected 

axis, the selected vertex will be aligned along the average value of that axis. If two axes 

are selected, then the vertex will be aligned along a vector of the average value of the 

two components. In this case, only the non-selected component of the vertex will 

remain unchanged. Selecting all three axes, will in effect glue all the selected vertices to 

a point in space that is in effect the centre point of the selected vertex cluster. 

Example: The selected vertices are aligned in the Y-axis. 
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CENTR E  

 

Available: One or more vertices are selected. 

General: This operator centers the selected vertices along any axes. The user will be 

prompted with a pop-up dialog that allows the selection of the centering axes. Note that 

the vector selection is not available to this operation and thus is grayed out in the 

popup. For any selected axis, the selected vertex will be centered about that axis. In 

effect this operation takes the centre point of the selected cluster and finds the 

translation to zero it, then applies this translation to the selected vertex. This operation 

can be used to mirror vertex. 

Example: The selected vertexes are centered in the X and Y-axes. 

  

 

 

 

 

 

ZER OIZE  

 

Available: One or more vertices are selected. 

General: This operator zeroes the selected vertices in any selected axis element. The 

user will be prompted with a pop-up dialog that allows the selection of the zeroing axes. 

Note that the vector selection is not available to this operation and thus is greyed out in 

the popup. For any selected axis, the selected vertex will be zeroed in that axis.  

Example: The selected vertexes are zeroed in the Y-axis. 
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EXTR UDE  

 

Available: Two or more vertices are selected. 

General: This operator allows the user to create new polygons along any edge of a mesh. 

This process is normally known as extruding. The new polygons will not be immediately 

visible, as they are created flush to the existing edge. They will however be automatically 

selected so that the user may switch to a translation or rotation mode and ‘pull’ the new 

polygons out. Should the user accidentally deselect the new vertex before they have 

been ‘pulled’, simply use the mesh menu select edge vertex item and then manually 

deselect the unwanted vertex.  

 

 

 

 

Example 1: The selected vertex edges are extruded then translated or ‘pulled’. 

 

  

 

 

 

  

Example 2:  

A basic cylinder primitive is extruded and modified with the translation and scale tools: 

 

In the first image, the vertices at the end of the cylinder have been selected using the 

Selection Mode.  Then the Extrude button is clicked.  The Translation Mode button is 

then clicked. 

 In order to extrude new polygons, vertices must be selected that form an edge 

within the same mesh. Vertex that do not lie on the edge of a mesh or are from 

different parent meshes cannot be extruded. 
 

Tip 
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The image below shows the object after the extrusion from the selected vertices. 

 

 

 

The Extrude button is clicked again and the Translation Mode is selected again 
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This time, the Extrude button is clicked and the Scale Mode is applied to the extrusion 

points. 

 

Again the Extrusion button was clicked and the vertices pulled using the Translation 

Mode. 

 

The end result: 
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FLIP  PO LY GON  NOR MAL  

 

Available: One or more polygons are selected. 

General: This operator reverses the ordering of the selected triangle indices. This has the 

effect of flipping the face normal. If back-face culling (single sided polygons) is selected, 

the triangle will now be visible from the opposite side. If back-face culling (two sided 

polygons) is selected, there will be no noticeable effect, until the mesh has its normals 

recalculated. This tool can be very useful when cleaning up a model that has been 

imported. Some formats calculate the vertex and face normals in ways that differ from 

this program. As such you will occasionally find that a model has been created using two 

sided polygons and if those meshes are switched to single sided, many of the individual 

triangles are flipped because index ordering has not been enforced. 

Example: The selected polygon has been flipped. 

 

  

 

 

 

  

SPLIT  EDGE  

 

Available: Only two vertices selected of any given number of triangles. 

General: This operator will split a triangle into two triangles in the centre of the edge 

that has been selected by two vertices. The operation will check every triangle that is 

visible and perform this operation on all the triangles that have two of their three 

vertices selected. Only two vertices can be selected, as the operation uses the third 

vertex to understand how the split will be made. 

Example: The selected edges have been split into two polygons. 
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DUP LI CAT E PO LY GON S  

 

Available: When one or more polygons have been selected. 

General: This operator will duplicate any selected polygons. All polygons that are created 

belong to their original mesh parent. Duplicated polygons will lie coincident with the 

originals, so they may be difficult to see, however the operation will automatically select 

the newly created polygons so they can immediately be translated or rotated as desired. 

Example: The selected edges have been split into two polygons. 

 

  

 

 

 

 

 

 
 
SPLIT  MES H  

 

Available: Only a mesh is selected in the hierarchy view, and any complete set of vertices 

or polygon is selected. 

General: This operator will split the highlighted mesh into two meshes. The new mesh 

that is created will contain any selected polygons, or triangles that have all three vertices 

selected.  

 

 

 Although three vertices from the middle polygon have been selected, the edges of 

the adjacent polygons have been split. The middle polygon has not been split 

because the operation cannot distinguish how to split the polygon when all three 

vertices have been selected. 

 
Tip 
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Example: Two polygons have been selected, one as a polygon and the other by selecting 

it’s three vertices. With the mesh parent selected in the hierarchy view, the split mesh 

tool creates a new mesh containing the selected polygons. 

  

 

 

 

 

 

 

 

 

MAK E CENT R E POINT  

 

Available: When two or more vertices been selected. 

General: This simple operator will generate a helper point at the centre of the group of 

selected vertices.  

Example: A helper point has been created in the centre of the selected vertex cluster. 

 

  

 

 

 

 

 

 

 This operation cannot currently be undone, however the two meshes can be 

recombined using mesh menu operators. Note that if recombined into the same 

mesh, the polygons will no longer share vertices. 

 
Tip 
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DUP LI CAT E VERT EX  

 

Available: When one or more vertices have been selected. 

General: This simple operator will generate duplicate helper points for all of the selected 

vertices. As the newly created vertices will be coincident with the originally selected 

vertices, the old ones are deselected and the new ones selected, thus allowing an 

immediate translation or rotation if desired. 

Example: The selected vertices have been duplicated and translated away from the 

originals. 

 

 

 

 

 

 

 

 

FLIP  VERT EX  

 

Available: When one or more vertices have been selected. 

General: This simple operator will flip the sign of the X, Y or Z element of the selected 

vertex. In effect, this mirrors the vertices on the other size of the axis selected from the 

pop-up prompt.   

Example: All the vertices of the cone have been flipped in the Y-axis. Note that this 

causes the polygon normals of the cone to be flipped because the ordering is now 

reversed, giving it an inside-out appearance. This can easily be switched back using 

object or mesh menu commands from the hierarchy pop-ups, or by selecting the 

polygons and using the previously covered flip polygons operator. 
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GENER AT E POINT S  

 

Available: Only when using the one or two-point Bezier curve tool from the side toolbar 

palette and end points have been selected.  

General: If this operator becomes available while using either of the Bezier curve tools, it 

will generate the desired number of helper points along the curve that is depicted. The 

user will be prompted to enter the number of desired points and whether or not to 

generate new end points. This tool can be used to created complicated curves. 

Example: 50 helper vertices have been created along the path of the double control 

point Bezier curve. No end points have been created in this example. 
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MAK E L I GHT S  

 

Available: When one or more vertices have been selected and a light node is highlighted 

in the hierarchy view.  

General: This operator will change any selected vertices that are not owned by a mesh 

(purple helper points) into light points. The light points will be added to the light node 

that was selected in the hierarchy view. To assign appearance and/or animation 

properties to the light points, create them in the appropriate palette and then assign 

them to the light point node using its properties dialog. The colours of the individual light 

points are the colour assigned to the vertex. These can be set using the vertex colour 

operator that follows, or by accessing the properties of the individual vertices using the 

vertex properties mode available from the side toolbar. 

 

MEAS UR E  

 

Available: When one or more vertices have been selected.  

General: This simple operator will display a dialog box that shows the measured delta for 

each element in the vertex cluster. If only two vertices have been selected, the dialog 

box will also display the distance between the two points. The unit of measure is the 

default defined in the root properties dialog. 

 

NOR MALS  D I R ECTION  

 

Available: When one or more vertices have been selected.  

General: This operator will prompt the user for an azimuth and elevation and set the 

normals of all the selected vertices to reflect these values. The dialog also prompts to 

distinguish only setting of light points. As the vertex normals will affect the shading of 

the meshes that they belong to, this operator is normally only used for light points. If a 

light node has been assigned the directional property in its appearance, then the most 

rendering systems will use the normal of the vertex to determine if the light point is 

within its visible cone. Entering any of the normals modes from the floating palette will 

depict the actual vertices normals.  

Example: Light points or a string of repeating points has been used to model runway 

approach lights. The direction for all these points can be set by selecting the light point 

vertices and using this operator. The azimuth (normally the reverse of runway heading) 

and the elevation (normally a 6 degree glide slope) can be entered and all the light 

points can be set at once. 
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SCALE  

 

Available: When only two vertices have been selected.  

General: This operator can be used to scale then entire model. Some care should be 

utilized with this operator to avoid unwanted results. This operation is intended mainly 

for use with models imported from other formats. Most real time models are built to a 

specific scale in order that they will be correctly sized when incorporated into an image 

generator. Unfortunately many other models are built to arbitrary scales. If this is the 

case, this function can quickly rescale the model for real time usage by referencing a 

known distance within the model. 

Example 1: An aircraft model has been imported that is of arbitrary scale, however we 

know the basic dimensions from the real world aircraft. In this case the user would select 

two vertices on the model. For the example we select the farthest point on either wing 

tip. The scale operator is selected and the known real world wingspan of the aircraft is 

entered along with the unit of measure from the real world. Since the entire model 

should be scaled accordingly, all three elements (X, Y and Z) should be selected with 

check marks. When the OK button is selected, the entire model will be resized to the 

proper scale. Note that the models units of measurement do not have to match the units 

for the real world input; the proper conversions will be applied. 
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Example 2:  An object is to be rescaled so that it is 1m deep. 

Two vertices are selected, one at each end of the object: 

 

 

The Scale button is clicked and the X-axis radio button is checked. 

 

 

The result: 
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Example 3:  We are starting to build a model of a Cessna 172 and we need to set up our 

reference planes to allow us to accurately build a model to the correct scale. 

 

After creating our top reference plane and texturing with a 3-view scale drawing, we 

determine that the wingspan for a Cessna 172 is 11 metres.  

 

Select one vertex (as shown by the arrows on the image below) on each edge of the 

reference plane using the Select Vertex tool : 
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Select the Scale tool and rescale the reference plane X-axis to 11 meters: 

 

The result is that the reference plane is now 11 meters wide: 

 

 

We do the same for the length in the Y-axis (the Cessna is 8.28m long) to create a scaled 

build reference plane. 
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SET  BUI LD PLAN E  

 

Available: Only when a single polygon has been selected, or when exactly three vertices 

have been selected.  

General: This operator will set the current build plane to the plane of either the selected 

polygon, or to the plane that is defined by the three selected vertices. Once set, this 

plane will be used as the active plane when the active plane has been selected as the 

build plane. The use of a build plane is covered in detail in the section on the main menu, 

and in the drag vertex mode of the floating palette. 

Example: Using a build plane can be extremely helpful when modelling a naturally 

facetted object like a tank or armoured vehicle. Once the build plane has been set to the 

plane of the desired side or facet, the create point and drag vertex modes will force 

those vertices to reside on the active plane. 

 

MAP  UVS  

 

Available: When three or more vertices have been selected.  

General: This operator will map the UV coordinates of the selected vertices into eye-

space coordinates. Note that the UV coordinates will be set for either the primary or 

detailed textures, depending on selection of the UV select button on the main menu bar. 

The UV coordinates will be normalized based on the size of the client area of the 3D 

window and as such will be correct in relative terms however they will need to be 

modified for scale and placement using any of the UV modes available in the floating 

palette. 

 

VERT EX  CO LO UR  

 

Available: When one or more vertices have been selected.  

General: This operator will set the colour of the selected 

vertices to that chosen by the user from the colour select 

popup dialog.  
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MODE TOOLBAR  
 

 

  

   

   

 

   

   

 

   

    

 

   

   

   

 
 
 
 
 
 
 
INT RO DUCTIO N  

 

The Mode Toolbar is used to set the current operating mode. Modes can be thought of 

as a rapid way to perform the most common modelling tasks. The lesser-used operations 

are accessed via the menu and toolbar items. There are twelve basic modes of operation 

that are seen above. Left clicking on the button corresponding to the desired mode will 

activate that mode. The currently selected mode will be displayed in that status bar and 

be depicted by a depressed button on the palette.  All the modes have sub-modes that 

are accessed by pressing the small arrow to the right of the icon.  When the pop-up 

menu appear for that mode, select the desired sub-mode by clicking on its text name.  

 

 

 

Camera 

Selection 

Translations 

Rotations 

Scaling 

Warps 

Cutters 

Vertex Creation 

Poly Create 

Texture Tools 

Normal Tools 

DOF Manipulators 
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CAMERA MO DES  

 

The camera modes allow the user to move about the 3D scene in order obtain a good 

position to work from. All three modes use mouse click and drag actions to manipulate 

the orientation.  

 

 

 

 

 

 

 

C A M E R A  O R I G I N  MO D E  

 

This camera mode provides simple and quick scene manipulation by rotating the camera 

about the origin. The left mouse button controls rotation and elevation while holding 

both buttons down allows the user to move closer and farther away from the origin. 

Throughout the range of motion, the camera will stay oriented towards the origin of the 

scene.  

 

C A M E R A  O B J E C T  MO D E     

 

This camera mode acts exactly like the previous mode with respect to movement, 

however the camera maintains its orientation to the centre point of whatever object is 

being viewed instead of the origin. This is very useful for manipulating individual parts of 

a model. Changing the view entry point in the hierarchy view will reset the cameras 

anchor point. 

 

C A M E R A  RO A M  MO D E  

 

This camera mode provides more complex motion and allows the user to move the 

camera into any position. This mode does not use a fixed camera orientation. Instead, 

the camera is free to roam to any location and orientation. For this mode the left mouse 

button control the ‘pointing’ orientation of the camera. Simply click and drag the camera 

 There are two hot keys that affect the camera modes. The first is the ‘c’ key. 

Pressing this key while in another mode will override back to the current camera 

mode while the key is depressed. This is useful for making quick adjustments to the 

scene orientation. The other hot key is the space bar. Pressing the space bar while 

in any of the camera modes makes the graduation of movement much finer. This 

can be very useful when manipulating small objects at close range. 

 
Tip 
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to point in any direction. The right mouse button can be used to move the camera left-

right and up-down with respect to the cameras orientation. Clicking and dragging with 

both mouse buttons will move the camera forward and backward along the line of 

orientation. Although very flexible, it is difficult to move large distances quickly with this 

mode. Fortunately position is maintained when switching camera modes. This makes it 

convenient to make large movements in origin mode then switch roam mode to get a 

desired position. 

 

SELECTION  MODES  

 

The selection modes allow the user to select and deselect both vertices and polygons 

from the visible scene. As ninety percent of the modelling operations involve selected 

vertices or polygons, these modes become very active while creating and modifying 

geometry.  

 

 

 

 

 

 

 

 

 

S E L E C T  V E R T E X  MO D E  

 

This mode allows the user to select or deselect individual vertices using the mouse. The 

left mouse button can be used to select vertices by depressing, dragging out the 

selection box and releasing. It should be noted that vertices that may not be visible to 

the user because they are on the backside of the model would still be selected if they 

were within the selection area. To exclude these vertices, hold down the ‘x’ key 

(exclusive-select) during the select operation. Conversely, the right mouse button works 

in the exact same manor only it is used to deselect vertices.   

 

 

 

Pressing the ‘s’ key while in another mode will override back to the current selection 

mode while the key is depressed. This is useful for quickly adding or eliminating to 

the active resource pool. It should be noted that vertices and polygons maintain 

their selected status when they are moved out of the current 3D view. Additionally 

there are select all and deselect all tool bar items available to quickly set or clear all 

selections. 

 
Tip 
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S E L E C T  V E R T E X  B Y  PO L Y G O N  MO D E  

 

This mode allows the user to select or deselect vertices that belong to individual 

polygons, by using the mouse. The left mouse button can be used to select vertices by 

clicking on any polygon. The software will then select the three vertices that define that 

polygon. The right mouse button works in the exact same manor only it is used to 

deselect vertices.   

 

S E L E C T  V E R T E X  B Y  ME S H  MO D E  

 

This mode allows the user to select or deselect vertices that belong to individual meshes. 

By clicking the left mouse button on any polygon, the software will determine the mesh 

that owns the selected polygon and then select all the vertices that are defined for this 

mesh. The right mouse button works in the exact same manor only it is used to deselect 

vertices.   

 

S E L E C T  PO L Y G O N  MO D E  

 

This mode allows the user to select or deselect individual polygons using the mouse. The 

left mouse button can be used to select polygons by depressing, dragging out the 

selection box and releasing.   

 

 

 

 

 

 

 

 

 

 

 

It should be noted that polygons that may not be visible to the user because they are 

on the backside of the model would still be selected if they were within the selection 

area. To exclude these polygons, hold down the ‘x’ key (exclusive-select) during the 

select operation. Conversely, the right mouse button works in the exact same manor 

only it is used to deselect polygons. 

 
Tip 
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S E L E C T  PO L Y G O N  B Y  ME S H  MO D E    

 

This mode allows the user to select or deselect polygons that belong to individual 

meshes. By clicking the left mouse button on any polygon, the software will determine 

the mesh that owns the selected polygon and then select all the polygons that are 

defined for this mesh. The right mouse button works in the exact same manor only it is 

used to deselect.   

 

 

S E L E C T  PO L Y G O N  B Y  WE B MO D E  

 

This mode allows the user to select or deselect polygons that share a vertex pool. This 

mode is primarily used after importing a model from another format. Certain formats 

allow different vertex sharing arrangements and therefore need to have some cleanup 

work performed on them after importing. By clicking the left mouse button on any 

polygon, the software will determine the vertices that define this polygon and then 

iterate through the remaining polygons to expand and select all the polygons that shared 

a similar vertex pool. The right mouse button works in the exact same manor only it is 

used to deselect polygons.  

  

TR AN SLATIO N MO DES  

 

These modes allow the user to move the physical location of selected vertices. Literally, 

these modes manipulate the actual XYZ definitions for the vertices, as opposed to 

applying a transformation matrix.  

 

 

TR A N S L A T E  MO V E  MO D E  

 

This mode allows the user to translate the selected vertices along any individual axis or 

within a plane. This action is accomplished in one of two methods. When the mouse is 

moved over the translation gadget the active grabber will turn yellow. The arrows on the 

gadget represent movement in the XYZ axis while the corner grabbers allow movement 

in a plane. The left mouse button can be used to click and drag the grabber. The 

translation increment is set in the move properties box on the bottom bar.  Alternatively, 
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the right mouse button can be clicked and a value entered. This option is only available 

for axis translations.  The undo function can be used with translations if an unwanted 

action has occurred. 

 

The image below depicts a sphere will all its vertices selected and the translate move 

gadget. The coloured arrows represent movement in their respective axis while the 

corner grabbers allow for movement within that plane. The XZ plane grabber has been 

made active in this figure by hovering the mouse pointer over it. The XZ plane grabber 

being drawn yellow indicates that it is active. 

 

 

 

 

 

 

 

 

 

 

TR A N S L A T E  DR A G  I N  A C T I V E  PL A N E  MO D E  

 

This mode allows the user to drag individual vertex along the active plane. The active 

plane is selected from the main tool bar and can be any of the major XY, YZ, XZ planes or 

the build plane. The active plane will have its toolbar button depressed and if ‘grid’ is 

selected from the 3D view menu, the active grid will be depicted within the modelling 

window. To translate any vertex, use the left button to click and drag the vertex. Caution 

should be used with this tool, as any vertex selected with the left mouse button will be 

snapped to the active plane based on the eye point intersection of the vertex and that 

plane. Normally this tool is used exclusively with an active build plane to manipulate 

vertices along an arbitrary 3D plane. This mode can be very useful when modelling a 

faceted surface such as an armoured vehicle. 
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TR A N S L A T E  V E R T E X  WE L D  MO D E  

 

This mode allows the user to weld one vertex to another within the same mesh. It is 

important to remember that a vertex cannot be welded to a vertex of a different mesh. 

Welding one vertex to another will normally be used to reduce polygons as the 

operation usually results in one polygon being destroyed. This occurs because the vertex 

to be welded will be deleted and replaced by the vertex that is welded to. If the result 

yields a triangle that has the same vertex defined for two of its corners, that triangle is 

deleted. To use this tool, select the unwanted vertex by clicking on it with the right 

mouse button. This will turn that vertex yellow. Now use the left mouse button to select 

the ‘weld to’ vertex. This operation can be undone using the undo command. 

 

 

TR A N S L A T E  V E R T E X  G L U E  MO D E  

 

This mode allows the user to glue one vertex to another. Unlike welding, a vertex can be 

glued to a vertex of another mesh. This is possible because gluing does not create nor 

destroy vertex or polygons. Gluing one vertex to another simply applies the XYZ values of 

the ‘glue to’ vertex to the first selection. To use this tool, select the vertex to be glued by 

clicking on it with the right mouse button. This will turn that vertex yellow. Now use the 

left mouse button to select the ‘glue to’ vertex. This operation can be undone using the 

undo command. 

 

 

TR A N S L A T E  V E R T E X  ED I T  MO D E  

 

This mode allows the user to query and/or set the lowest level vertex properties. To use 

this tool, select the vertex to be queried by clicking on it with the left mouse button. This 

will present the user with a dialog box representing that vertices properties. 
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ROTATION  MODES  

 

These modes allow the user to move the physical location of selected vertices by 

rotating them in accordance with the sub-mode selected. Literally, these modes 

manipulate the actual XYZ definitions for the vertices, as opposed to applying a 

transformation matrix.  

 

RO T A T E  A B O U T  O B J E C T  C E N T R E  MO D E  

 

This mode allows the user to rotate the selected vertices about the centre point of the 

selection group. Rotations are done about an axis using the grabber representing that 

axis. This action is accomplished in one of two methods. When the mouse is moved over 

the rotation gadget the active grabber will turn yellow and a yellow rotation circle will be 

drawn. The left mouse button can be used to click and drag the rotation grabber. The 

rotation increment is set in the rotation properties box on the bottom bar and is set in 

degrees. The amount of actual rotation will be displayed by the cursor. Alternatively, the 

right mouse button can be clicked and a rotation value entered. The undo function can 

be used with rotations if an unwanted action has occurred. 

The image, below left, depicts a cube will all its vertices selected and the rotation about 

object centre gadget. The rotate about X-Axis grabber, normally red, has been selected 

and thus is coloured yellow and depicted with the rotation circle. It can be seen that the 

object has been rotated 16.5 degrees about the X-Axis.  To specify a particular angular 

rotation, right click on the rotation grabber to enter in the value as seen in the image 

below right. 
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RO T A T E  A B O U T  O R I G I N  M O D E  

 

This mode allows the user to rotate the selected vertices about the origin. As such, the 

rotation gadget will be shown at the origin regardless of where the selected vertices are. 

Rotations about the origin are quite useful in creating objects that require uniform 

rotations such as creating the individual blades for a helicopter rotor system. If one 

blade is modelled using the origin as the centre point of the rotor hub, that blade could 

then be duplicated and the duplicate rotated about the origin to its proper relative 

position. This operation would be repeated until all the blades had been created then 

the entire group could be moved into their actual position within the model. Rotations 

are done about an axis using the grabber representing that axis. This action is 

accomplished in one of two methods. When the mouse is moved over the rotation 

gadget the active grabber will turn yellow and a yellow rotation circle will be drawn. The 

left mouse button can be used to click and drag the rotation grabber. The rotation 

increment is set in the rotation properties box on the bottom bar and is set in degrees. 

The amount of actual rotation will be displayed by the cursor. Alternatively, the right 

mouse button can be clicked and a rotation value entered. The undo function can be 

used with rotations if an unwanted action has occurred. 

 

 

RO T A T E  A B O U T  PO I N T  M O D E  

 

This mode allows the user to rotate the selected vertices about any selected point. The 

point can be part of a mesh or a purple helper point. When this mode if first entered, the 

rotation gadget will be shown at the origin because no rotation point has been selected 

yet. All of the points from which the rotation can be selected will be drawn blue. A new 

rotation point can be selected using the right mouse button. When a rotation point is 

selected, the rotation gadget will move to that point. Rotations are done about an axis 

using the grabber representing that axis. This action is accomplished in one of two 

methods. When the mouse is moved over the rotation gadget the active grabber will 

turn yellow and a yellow rotation circle will be drawn. The left mouse button can be used 

to click and drag the rotation grabber. The rotation increment is set in the rotation 

properties box on the bottom bar and is set in degrees. The amount of actual rotation 

will be displayed by the cursor. Alternatively, the right mouse button can be clicked and 

a rotation value entered. The undo function can be used with rotations if an unwanted 

action has occurred. 

 

 



       Junction 5 User Manual   

 Version: 1.0 Page: 120  

 
RO T A T E  A B O U T  L I N E  MO D E  

 

This mode allows the user to rotate the selected vertices about any selected line 

segment. Any two vertices of a mesh or a purple helper point can define the line. When 

this mode if first entered, the rotation will be shown as no line of rotation has been 

selected. All of the points from which the line of rotation can be selected will be drawn 

blue. A new rotation line can be selected using the right mouse button to select any pair 

of vertices. When a rotation line has been defined, the rotation gadget will move to the 

centre point of the line and be depicted in purple along with the actual rotation axis. 

Rotations are done about this axis using the single grabber that is presented. This action 

can only be accomplished by grabbing the gadget with the left mouse and dragging it the 

desired amount. The amount of actual rotation will be displayed by the cursor. The undo 

function can be used with rotations if an unwanted action has occurred. 

 

SCALE MO DES  

 

These modes allow the user to move the physical location of selected vertices by scaling 

them in accordance with the sub-mode selected. Literally, these modes manipulate the 

actual XYZ definitions for the vertices, as opposed to applying a transformation matrix.  

 

 

S C A L E  AL L  MO D E  

 

This mode allows the user to scale the selected vertices in any axis, plane or universally. 

The scaling occurs uniformly about the centre point of the selection group. There are 

many different grabbers in this scale gadget that allow the user to specify how the 

scaling is done. Scaling along a single axis is done by utilizing one of the three grabbers 

shaped like opposing cones and located in the centre of the selection box sides. Scaling 

in a plane, or two simultaneous axes is accomplished using the diamond shaped grabbers 

located on the edges of the selection box. The purple diamond located in the top corner 

of the selection box is used to scale uniformly in all axes. Uniform scaling is effectively 

resizing the selection. These actions are accomplished in one of two methods. When the 

mouse is moved over the scale gadget the active grabber will turn yellow to indicate it 

has been selected. The left mouse button can be used to click and drag the scale 

grabber. The amount of actual scaling will be displayed by the cursor as seen in the 

accompanying image. Alternatively, the right mouse button can be clicked and a scale 

value entered. The undo function can be used with scaling if an unwanted action has 

occurred. 
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S T R E T C H  MO D E  

 

This mode allows the user to stretch the selected vertices in any axis. The stretching 

occurs non-uniformly in the direction of the grabber being manipulated. There are many 

different grabbers in this stretch gadget that allow the user to specify in which axis and 

direction that the stretching will occur. The stretching is accomplished by moving the 

mouse over the stretch gadget, turning the active grabber yellow, then using the left 

mouse button to click and drag the grabber. The amount of actual stretch will be 

displayed by the cursor. The undo function can be used with scaling if an unwanted 

action has occurred. 

 

 

S C A L E  AL O N G  NO R M A L S  ( NO R M A L  E X P A N D)  MO D E  

 

This mode allows the user to expand or collapse the selected vertices in the direction of 

their normal. The stretching occurs non-uniformly in the direction of the vertex normals. 

There is only a single purple grabber diamond in this mode. Mesh normals should have 

been calculated prior to using this mode or unexpected results may occur. The stretching 

is accomplished by moving the mouse over the gadget, turning the grabber yellow, then 

using the left mouse button to click and drag. The amount of actual stretch will be 

displayed by the cursor. The undo function can be used with this mode if an unwanted 

action has occurred. 
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WARP  MODES  

 

These modes allow the user to move the physical location of selected vertices by 

warping them in accordance with the sub-mode selected. Literally, these modes 

manipulate the actual XYZ definitions for the vertices, as opposed to applying a 

transformation matrix.  

 

WA R P  S I N E  MO D E  

 

This mode allows the user to warp the selected vertices in any axis in accordance with 

the sine function applied to vertices based on a ratio of their distance from the centre of 

the selected group. The warping occurs in a radial pattern about the centre point of the 

selection group. The warping is accomplished by moving the mouse over the gadget, 

turning a grabber yellow, indicating that it is active, then using the left mouse button to 

click and drag. The effect of applying the sine warp to a uniform mesh array can be seen 

in the image to the right. The undo function can be used with scaling if an unwanted 

action has occurred. 

 

 

 

 

 

 

 

 

 

 

Some interesting shapes can be  

generated using this function. 
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WA R P  C O S I N E  MO D E  

 

This mode allows the user to warp the selected vertices in any axis in accordance with 

the cosine function applied to vertices based on a ratio of their distance from the centre 

of the selected group. The warping occurs in a radial pattern about the centre point of 

the selection group. The warping is accomplished by moving the mouse over the gadget, 

turning a grabber yellow, indicating that it is active, then using the left mouse button to 

click and drag. The effect of applying the cosine warp to a uniform mesh array can be 

seen in the image to the right. This function will make quick work of creating a parabolic 

radar antenna. The undo function can be used with scaling if an unwanted action has 

occurred. 
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WA R P  TW I S T I N G  MO D E S      

        

This mode allows the user to warp the selected vertices in any axis by applying a radial 

twist. The twisting occurs in a radial pattern about the axis active depending on which 

sub-mode has been selected. The twisting is accomplished by moving the mouse over 

the gadget, turning a grabber yellow, indicating that it is active, then using the left 

mouse button to click and drag. There are three grabbers that can be used to apply a 

twist to either end of the selection or to the middle. The effect of applying a twist warp 

to a uniform mesh array can be seen in the image to the right. The undo function can be 

used with scaling if an unwanted action has occurred. 

 

 

CUT  MO DES  

 

These modes allow the user to cut shapes into existing geometry or to slice a mesh along 

selected polygonal lines. It should be noted that due to the complexity of these 

operations, they can only occur on a single mesh at a time. As such, this mesh must be 

selected as the target mesh. This can be done by using the ‘t’ hot key and clicking on any 

part of the desired mesh, or by using the mesh popup menu in the hierarchy view and 

selecting ‘select as target’. The current target mesh will be displayed in the status bar at 

the bottom of the screen. Cutting meshes will normally increase the polygon count of 

simple meshes.  
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C U T  RE C T A N G L E  MO D E  

 

This mode allows the user to cut a rectangle into the selected target mesh. The left 

mouse button is used to drag out a rectangle on the screen. This rectangle will be cut 

into the mesh using eye space coordinates. It should be noted that the rectangle will be 

cut through any back facing parts of the mesh as well. The undo function can be used 

after cutting if an unwanted result has occurred. 

 

 

C U T  C I R C L E  MO D E     

 

This mode allows the user to cut a circle into the selected target mesh. The left mouse 

button is used to drag out a circle on the screen. The point at which the left mouse 

button is depressed will be the centre of the circle and dragging the cursor will expand 

the circle radius. The circle will be cut into the mesh using eye space coordinates when 

the left mouse button is released. Using the sections property box in the bottom dialog 

bar sets the number of sections that make up the circle to be cut. It should be noted that 

the circle will be cut through any back facing parts of the mesh as well. The undo 

function can be used after cutting if an unwanted result has occurred. 

 

 

C U T  S E A M  MO D E  

 

This complex mode allows the user to cut a seam into the selected target mesh. In this 

mode, all the vertices of the target mesh will be depicted as grey. Creating a seam is a 

sequential operation that must occur along a line of adjoining vertices. The right mouse 

button is used to designate a vertex as an anchor point. An anchor point can be used to 

begin or end a seam and can be thought of as the ends of a zipper. The left mouse 

button is used to sequentially generate the seam. A seam can begin on a mesh edge or in 

the middle of the mesh. Any seam that does not begin on a mesh edge must begin with 

an anchor point. New vertices created by the seam are automatically selected so that 

they can be translated if required, immediately after cutting the seam. The undo 

function can be used to step back through the steps of seam creation if an unwanted 

result has occurred. 
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DR AW  HELP ER  POIN T MODES  

 

These modes allow the user to create helper points that can later be used as light points 

or to create polygons. If outline textures are being used, such as 3D line drawings, helper 

points can be created to follow the contours of the desired shape, then later extruded 

into geometry. It should be noted that the first to sub-modes will automatically snap the 

newly created points to the active plane based on eye point intersection with that plane.  

 

DR A W  PO I N T S  MO D E  

 

This mode allows the user to create helper points on the active plane, including the build 

plane. The left mouse button is simply clicked and a point is generated at the eye space 

intersection point with the active plane. The undo function can be used to eliminate 

unwanted points that may have inadvertently been created. 

 

DR A W  PO I N T S  L I N E  MO D E  

 

This mode allows the user to create helper points on the active plane, including the build 

plane using a line assist feature. The line feature is initiated with the right mouse button. 

Clicking on an existing vertex will begin the line assist feature. If the right mouse button 

is not clicked on an existing point, one will be created at that spot and the line assist will 

be initiated. There will now be a line that follows the cursor, anchored from the initial 

point. Now, clicking the left mouse button will generate a point at the eye space 

intersection point with the active plane and reset the anchor point to this new point. The 

on screen line is simply used as a visual assist to the modeller. The undo function can be 

used to eliminate unwanted points that may have inadvertently been created. 

 

DR A W  BE Z I E R  C U R V E  MO D E  

 

This mode allows the user to create helper points that are generated along a three 

dimensional Bezier curve. There must be at least two existing points in the scene that 

can be used to define the end points of the curve. The right mouse button is used to 

select the end points. Once two end points have been selected, a Bezier curve will be 

drawn between these points and a control point is shown. The curve can be manipulated 

by using the left mouse button to move the control point in the active plane. Hitting the 

escape key will reset this function. Once a good curve line has been established, the 
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actual helper points can be generated by using the generate points tool on the side bar, 

or from the main menu. A popup dialog will prompt the user with how many points are 

to be generated along the curve and whether or not to generate new end points. The 

undo function can be used to eliminate unwanted points that may have inadvertently 

been created. 

 

DR A W  C O M P L E X  BE Z I E R  C U R V E  MO D E  

 

This mode allows the user to create helper points that are generated along a three 

dimensional Bezier curve. There must be at least two existing points in the scene that 

can be used to define the end points of the curve. The right mouse button is used to 

select the end points. Once two end points have been selected, a Bezier curve will be 

drawn between these points and two control points are shown. The curve can be 

manipulated by using the left mouse button to move the two control points in the active 

plane. Hitting the escape key will reset this function. Once a good curve line has been 

established, the actual helper points can be generated by using the generate points tool 

on the side bar, or from the main menu. A popup dialog will prompt the user with how 

many points are to be generated along the curve and whether or not to generate new 

end points. The undo function can be used to eliminate unwanted points that may have 

inadvertently been created. 

 

CR EAT E PO LY GON S MO DES  

These modes allow the user to create polygons from helper points or existing mesh 

points. The user must define a target mesh using either the menu select as target 

function or the target hot key, so that the software know which mesh will be the parent 

for the newly created polygons.  

 

C R E A T E  IN D E X E D  PO L Y G O N S  MO D E  

 

This mode allows the user to create new polygons from helper points or vertices of the 

target mesh. The left mouse button is used to select the three points that will define the 

new triangle. The order that the vertices are selected will determine to which side the 

triangle faces. If the mesh containing the triangles has the draw single sided property, 

one side of the triangle will be invisible. Even if the mesh is using the draw double-sided 

option, triangles that have their one-sided faces reversed will cause unwanted shading 

effects when the mesh normals are calculated. To create a triangle that is facing the 

user, the vertices should be selected in a counter clockwise order. The undo function can 

be used to eliminate unwanted polygons that may have inadvertently been created.  
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C R E A T E  TR I A N G L E  F A N  M O D E  

 

This mode allows the user to create new polygons from helper points or vertices of the 

target mesh. The left mouse button is used to select the three points that will define the 

new triangle. In this case the software is expecting the user to define the polygons in a 

triangle fan ordering. By this ordering, the 2nd and 3rd vertices of the first triangle will 

automatically become the 1st and 2nd vertices of the next triangle so that only one extra 

vertex needs to be selected for each new triangle. This approach will create a fan shape 

as triangles are created. Clicking the right mouse button will reset the operation to begin 

anew. As in the previous mode, the order that the vertices are selected will determine to 

which side the triangle faces. To create triangles that are facing the user, the vertices 

should be selected in a counter clockwise order. The undo function can be used to 

eliminate unwanted polygons that may have inadvertently been created.  

 

 

C R E A T E  TR I A N G L E  S T R I P  MO D E  

 

This mode allows the user to create new polygons from helper points or vertices of the 

target mesh. The left mouse button is used to select the three points that will define the 

new triangle. In this case the software is expecting the user to define the polygons in a 

triangle strip ordering. By this ordering, the 2nd and 3rd vertices of the previous triangle 

will automatically be used in the subsequent triangle in an order that will maintain a 

consistent face direction. The proper ordering of vertex selecting when creating a 

triangle strip and be confusing. However, by remembering the military phrase: ‘Left-

right-left….’ the user will maintain the strip order. Again, after the first triangle has been 

defined, only a single vertex needs to be selected for each new triangle. Clicking the right 

mouse button will reset the operation to begin anew. As in the previous mode, the order 

that the vertices are selected will determine to which side the triangle faces. To create 

triangles that are facing the user, the vertices should be selected in a counter clockwise 

order. The undo function can be used to eliminate unwanted polygons that may have 

inadvertently been created.  
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MODIFY  UV  MO DES  

 

These modes allow the user to adjust the UV values for the selected vertices when a 

mesh has been textured. The user must remember that when geometry is first created, 

the software knows nothing about the intended texturing and as such, all new vertices 

have the same UV texture coordinates. Therefore it is important for the user to apply 

some projection to meshes vertices before using these tools. Additionally, each mesh 

can have a primary and secondary texture applied; therefore each vertex has two sets of 

UV coordinates. The desired set of UV coordinates can be made active by selecting one 

of the 12 UV layers available from the bottom toolbar dropdown list.   

 

 

ED I T  V E R T E X  UV  3D  MO D E     

 

This mode allows the user to adjust the UV values for selected vertices from within the 

3D viewer. In this sub-mode, the left and right mouse buttons are used to select or 

deselect vertices just as in vertex select mode.  

 

The mouse scroll wheel is used to increase or decrease the UV values based on the 

increment set in the UV shift property box in the bottom bar.  

 

The mouse cursor will indicate left/right or up/down to show the direction of the shift 

and can be toggled back and forth between these two directions by clicking the mouse 

centre button.  
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In the example below, a texture has been applied to the tail of a fighter aircraft.  We 

have selected the Edit Vertex UV button and the vertices are now shown as red dots. 

 

 

The top vertices of the tail are selected by left clicking and dragging the curser. 
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Once the vertices are selected, use the mouse scroll wheel to move the texture from the 

selected vertices.  The image below shows the texture being moved.  This is an excellent 

way to fine tune the UV coordinates of a model in 3D as it is seen on a model. 

 

 

 

MO D I F Y  UV  B Y  S A M P L E  &  PA S T E  MO D E  

 

This mode allows the user to sample the UV values from one vertex and paste those 

values to another. The right mouse button is used to sample and the left mouse button is 

used to paste. Although the usefulness of this tool may not be immediately obvious it is 

extremely handy in certain circumstances. Many times a repeating texture pattern is 

used around a cylindrical mesh. Imagine the outer tread of a vehicle tire or the fins on a 

jet afterburner. Normally in these situations a cylindrical mesh is used and a small patch 

of texture is looped back and forth on itself to create the circular effect. To do this 

efficiently, the texture is first applied to one quad of the cylinder, and then this tool can 

be used to sample and paste the UV values from the first quad to alternating vertices on 

the rest of the mesh. This will create the texturing effect of having a continue tire tread 

wrapping around the wheel. 
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MO D I F Y  UV  2D  DR A G  MO D E  

 

This mode allows the user to adjust the UV values for individual vertices from within a 

flat 2D viewer. Entering this sub-mode will automatically switch the modelling window 

into a 2D view showing the selected vertex with their current mapping applied. Although 

everything in the current view definition will be drawn, only the vertices that have been 

selected will be shown and will be allow to be modified. The left mouse button can now 

be used to click and drag individual vertices to adjust their texture mapping. Remember 

that dragging vertices in this mode does not affect their geometry, only their texture 

mapping. The background for 2D view will be white unless a texture has been selected in 

the current texture pull-down menu on the bottom bar. Since the UV coordinates will be 

mapped against a texture, that texture should be selected. The magnifying glass button 

on the main menu can be used in this mode to increase the size of the 2D display to aid 

in fine control. Remember that only the primary or secondary texture UV coordinates 

can be modified at one time. 

 

 

 MO D I F Y  UV  2D  MA C R O  MO D E  

 

This mode allows the user to adjust the UV values for the entire selected group of 

vertices from within a flat 2D viewer. Entering this sub-mode will automatically switch 

the modelling window into a 2D view showing the selected vertex surrounded by a 

bounding box, with their current mapping applied. The left mouse button can be used to 

click and drag the entire box, or expand/shrink any side or corner. The mouse cursor will 

automatically change to indicate the available action when hovered over any part of the 

bounding box. This mode is normally used to roughly map an entire mesh after it has 

been projected. Once this has been accomplished, any combination of the previous 

three UV modes can be used to fine-tune the mapping. The background for 2D view 

should be set using the current texture pull-down menu on the bottom bar. The 

magnifying glass button on the main menu can be used in this mode to increase the size 

of the 2D display to aid in fine control. 

 

 
 
 
 
 
 



       Junction 5 User Manual   

 Version: 1.0 Page: 133  

 
MODIFY  MES H NO RMALS  MO DES  

 

These modes allow the user to make some adjustments to the vertex normal values of 

any mesh.  The picture below depicts a sphere in smooth normals mode, showing the 

actual vertex normals. 

 

 

 

 

 

 

 

 

S M O O T H  ME S H  NO R M A L S  MO D E  

 

This mode allows the user to blend vertex normals, normally along a seam line. The left 

mouse button is used to click on coincident vertices resulting in them having their 

normals averaged. This operation is very useful when the seam formed between two 

meshes causes a hard line due to the light shading. This occurs because the pairs of 

vertices that form the seam line have slightly different normals.  

In the example below of a wing, the two mesh halves have been joined, but the normals 

are not averaged, which has created a visible seam. 
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Selecting the Smooth Mesh Normals tool and then clicking on the coincident vertices 

(shown inside the red squares) will average out the normals and get rid of the offending 

seam. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 PO P  V E R T E X  NO R M A L S  M O D E  

 

This mode allows the user to pop apart coincident vertices along the line of their 

respective normals. The left mouse button is used to click on coincident vertices 

resulting in them being displaces slightly based on their normal direction. This operation 

is very useful when trying to separate two or more vertices that overlap each other. 
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EXER CIS E DEGREE O F FREEDO M MODES  

 

These modes allow the user to visually test the degree of freedom (DOF) node property 

settings. The properties of any DOF node are set using the properties menu item in that 

nodes popup menu. While in any of the DOF modes, the visual display will apply all DOF 

settings including current values. To visually inspect the DOF node settings, the node to 

be tested must be selected from the active DOF drop down menu on the bottom bar. 

Once selected, these three modes can be used to inspect the DOF node settings.   

 

EX E R C I S E  DO F  RO T A T I O N S  MO D E  

 

This mode allows the user to visually inspect the range of rotational motion set for the 

active DOF node. The model will be displayed with the current setting which can be 

increased or decreased using the and right mouse buttons respectively.  Minimum, 

maximum and incremental settings will be enforced. 

 

EX E R C I S E  DO F  T R A N S L A T I O N S  MO D E  

 

This mode allows the user to visually inspect the range of translation set for the active 

DOF node. The model will be displayed with the current setting which can be increased 

or decreased using the and right mouse buttons respectively.  Minimum, maximum and 

incremental settings will be enforced. 

 

EX E R C I S E  DO F  S C A L E S  M O D E     

 

This mode allows the user to visually inspect the scaling ranges set for the active DOF 

node. The model will be displayed with the current setting which can be increased or 

decreased using the and right mouse buttons respectively.  Minimum, maximum and 

incremental settings will be enforced. 
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BOTTOM BAR  
 

 

 

 

INT RO DUCTIO N  

 

The menu bar that appears at the bottom of the screen contains tools and information 

that are used throughout the software. There are four main sections, or clusters, that 

make up the bottom bar. Starting on the left, there are the node buttons, the geometric 

primitives, active selectors and viewing controls. Detailed breakdowns of all the controls 

are covered in the following sections.   

 

NODE BUTT ONS  

 

 

 

G E N E R A L   

Nodes are the pieces that make up a scene graph and provide the specific instructions 

about how it should be drawn by rendering software. The instructions take the form of 

the node type, and the specific type settings that are represented by the nodes 

properties. There are formal parent-child relationships within the scene graph which 

must be adhered to, fortunately these relationships have been embedded within the 

logic of the software and as such only proper relationships are allowed within the 

hierarchy.  

 

C R E A T I O N   

Creating a new node within a model is an easy drag-and-drop function. Simply click on a 

node type from the bottom bar with the left mouse button and drag it into the hierarchy 

view. Drop the new node onto its desired parent node by releasing the left mouse 

button. The new node will now appear in the hierarchy of the model. Note that because 

the software forces proper relationships, attempting to drop a new child node onto a 
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node that cannot be a valid parent for it will not be allowed. All node types other than 

the root node can be moved within the hierarchy view by simply dragging the node (and 

all it’s children) and dropping it onto the new parent node. 

 

V I E W  EN T R Y  PO I N T  

Clicking on any node within the hierarchy view with the left mouse button will select that 

node as the view entry point. The view entry point is the position within the scene graph 

that the 3D view begins rendering. In this manner, the user may quickly isolate the 

geometry parts of the model that are currently being worked on. Selecting the root node 

of the model will display the entire model. It should be noted that all node properties are 

represented within the 3D view while in any of the camera modes, including the virtual 

viewing distance, which will affect any level-of-detail settings within the scene graph.  

 

NO D E  P R O P E R T I E S   

Right clicking on any node within the hierarchy view will bring up a context (or pop-up) 

menu for that node. The context menus for each node type are different and offer the 

user commands that can be applied to that node. All nodes however, have their property 

dialogs listed within the context menu. Selecting the properties menu item for any node 

will allow the user to set node specific properties. The properties for each node type are 

covered in the general section. 

 

GEO MET RI C PRI MITIV E BUTTO NS  

 

 

  

G E N E R A L  

The second group of buttons on the bottom bar are known as the geometric primitives 

buttons. These buttons allow the user to quickly create shape primitives that can then be 

modified to create the objects that make up the model.  The primitives are: 

 Disk 

 Sphere 

 Cube 

 Cylinder 
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 Panel 

 Cone 

 

C R E A T I O N   

Creating a new geometric primitive within a model is as simple as clicking on the desired 

object button.  

Sections, slices, diameter and length are all used, where appropriate to define the 

primitive to be created. The Sections property is used by the disk, sphere, cylinder and 

cone primitives to define how many ‘pie’ shaped sections make up the object.  

 To define the number of latitude lines that make up the Sphere, it uses slices. 

 The Panel object uses the sections and slices parameters to define rows and 

columns.  

Once the primitive icon has been clicked, the user will be prompted with a dialog box to 

edit or confirm the settings and given the choice to proceed or cancel.  

All new primitives are assigned to the model root initially and will have the structure of: 

group->object->mesh. Once created, any part of the new primitive can be relocated 

within the hierarchy by simply dragging it and dropping on a new parent node. 

 

 

 

 

 

 

 

 

 

SE C T I O N S  

The number of sections set in this control affects several areas. The first of which is, as 

previously discussed, the creation of new primitives. For the cylinder, sphere and disk 

primitives the sections define the number of pie shaped pieces that constitute the 

primitive, or in the case of the sphere, the number of longitudinal sections. For the 

panel, sections define the number of columns of polygons. The other place that is 

affected by sections is within the circular cutter tool mode of the floating palette. When 
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using this tool to cut holes in geometry, the number of edges that make up the circle is 

defined by the setting of the sections control. 

 

SL I C E S  

When creating new primitives the slices control dictates the number rows in the panel 

primitive and the number of lines of latitude for the sphere. 

 

D I A M E T E R  &  L E N G T H  

These two settings are self-explanatory and are used exclusively with the creation of 

geometry primitives. 

 
 
GENER AL SET TINGS  

 

 

 

 

 

 

 

 

 

 

 

 

 

PR E F E R E N C E S   

There are four settings that effect primitives located in the File - Preferences menu.  

These define seldom-changed preferences about the modelling environment. The 

functionality of each of these settings is discussed in the following sections.  
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C U T T E R  SE C T I O N S  

This value sets the number of circle sections that are cut out using the circle cutter tool 

on the side toolbar. i.e with 20 set, the circle you cut will have 20 sides. 

 

M O V E  IN C R E M E N T S  

The value of the move control tells the software what increment to use when 

performing translations. The default setting for this is 1/1000 which when combined 

with the default unit of measure being meters, defines a movement increment of one 

millimetre. 

 

R O T A T I O N  IN C RE M E NT S  

The value of the rotation control tells the software what increment, in degrees, to use 

when performing rotations on geometry.  

 

UV  ( SH I F T )  IN C R E M E N T S  

The value of the UV shift control tells the software what increment to use when 

performing texture UV adjustments. It should be remembered that textures are normally 

measured in pixel sizes, however the rendering pipeline of the graphics system samples a 

UV positions based on a normalized (0.0-1.0) value, when clamped. As such, the default 

value of 0.001 translates to a relative pixel distance of 1/1000th of the size of the texture. 

 

 
CURR EN T SET TIN GS  

 

 

G E N E R A L   

The five drop down list controls and the LOD arrows set the current or active values for 

some of the more commonly used assignments. The lists in these controls are 

automatically updated as nodes and/or palette entries are created.  
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M A T E R I A L ,  TE X T U R E  A N D  SH A D E R  

The first three controls: material, texture and shader define an ‘active’ element that can 

be applied to geometry. Using the assign menu choices in the hierarchy view pop-ups, 

these attributes can be assigned to the geometry contained within entire node chains at 

once or individual meshes. 

 
UV  L A Y E R  

The UV Layer control, specifies the current UV layer to be applied to the model. 

 

A C T I V E  DOF  N O D E  

The active degree-of-freedom, or DOF, tells the software to which DOF node to exercise 

when utilizing the DOF modes available from the floating palette. With an active DOF 

node selected, and one of the DOF modes from the floating palette active, the left and 

right mouse buttons can be used to animate, or exercise, that node. The movement 

limits and increments defined for that DOF node will be accounted for in the rendering.   

 

LOD  ( L E V E L  O F  DE T A I L )/  VVD  ( V I R T U A L  V I E W I N G  D I S T A N C E ) 

The displayed content of the 3D scene is driven by the view entry point in the hierarchy 

view, as previously described. However, when a model contains level-of-detail nodes, we 

normally do not want these levels displayed simultaneously. To control this, the software 

uses something called a virtual viewing distance. By default, this distance is set to one 

metre, and is displayed in the status bar as the VVD. The virtual viewing distance is used 

by the software to test any existing LOD nodes for visibility. If the current VVD falls 

outside the inner and outer display distances defined within the LOD node, the geometry 

contained by the node is not drawn. Therefore, with the default VVD, only the highest 

LOD level will be displayed. To change what is displayed, the LOD increase and decrease 

buttons on the bottom bar can be used to move the VVD. The software automatically 

tracks all the LOD nodes that have been defined within the scene graph and generates a 

list of VVD values that uniquely define all the possible levels of detail. As such the LOD 

buttons can be used to cycle up and down through the LODs. Additional information can 

be obtained by monitoring the status bar. For each LOD, the VVD will define the 

transition distances and the vertex and polygon counts for each level can be monitored. 

This only works with an LOD node and will not work with Microsoft ESP or FSX LOD 

naming conventions. 
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VI EW  SETTIN GS  

 

AM B I E N T  L I G H T I N G  

 

The slider controls the ambient lighting in the 3D scene. Ambient lighting is the 

brightness of the scene and does not affect object shading.  Increasing the ambient 

lighting will make all objects in the scene easier to see however it will decrease the 

dramatic effect of the spotlights. Lowering the ambient lighting will darken the scene but 

will make the effects of the spotlight shading much more prominent.  The two buttons 

next to the slider turn the top and bottom spotlights on or off. 
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APPENDIX A:  STEP BY STEP GUIDE TO CREATE A 

LOCKHEED MARTIN PREPAR3D™  OR MICROSOFT®  

ESP™/FSX™  MODEL  
 

This step-by-step guide will outline the steps and pre-requisites for preparing a model for 

export to the Prepar3D, ESP and FSX mdl model format.   For more up-to-date 

information, please visit our online forum at http://forums.NewCo.com, or check 

regularly on our online tutorials at http://www.NewCo.com/tutorials/  

 

PREREQUISITES  
 

The following resources will be required to create and export models for ESP or FSX: 

 Lockheed Martin Prepar3D™, or 

 Microsoft ESP V1.0 with SDK, or 

 Microsoft Flight Simulator X: Acceleration Pack with SDK 

 Registered copy of NewCo 3D Modeller  

 

THINGS TO REMEMBER  
 

 Textures for P3D, ESP and FSX must be in DDS format, so you may need a 

texture editing tool with ability to convert to DDS (normally DXT5). 

 Create LODs with correct naming convention.  See page 67 [LOD in Prepar3D, 

ESP and FSX] 

 Attach animations to Degrees of Freedom nodes in your model, such as wheels, 

flaps, ailerons etc.  See page 86 [DOF Node].  

 Attach effects to geometry such as smoke, afterburners, flames, library objects 

etc. See page 68 [Object Node] 
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MANDATORY ! 
 

S T E P  1 

Generate a GUID by pressing the Generate GUID button (OK that was obvious, but do it 

anyway) and create a Friendly Name for your model in the Header Node Properties 

menu: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mdl format is in meters, so ensure that the Vertex Units remain in Meters. 

 

S T E P  2 

Assuming you are creating and not converting existing geometry: Save and model, save 

again, model some more, save. 
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S T E P  3 

Optimize model.  OK this isn’t necessarily mandatory, but good modelling best practice.  

Cut down those 3 million polygon models to a few thousand and use good textures.  It 

would make everyone’s lives easier and boost performance!   Some things to think about 

to optimize your model: 

 Have only a few textures and make use of texture maps where possible.  

 Merge meshes on your final build so that each LOD has only one or two meshes. 

(You can still have a bazillion meshes in your base geometry in a3x format, just 

tidy them up for your final export to DirectX) 

 Create multiple LODs for your model.  No, you don’t need to see the antenna on 

top of your wing if you are 15 km away from the model. 

 

S T E P  4 

Export your (optimized) model into DirectX. 
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Select an appropriate name for your model and press OK.  

 

 

S T E P  5 

Now that the DirectX model has been created, we can use the Gizmo menu to convert 

the new x file to an mdl file.  We called this the Convert .x to .mdl tool.  (Just because.)  
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Clicking on the Convert .x to .mdl menu item will bring up the following screen. 

 

 

Selecting the appropriate DirectX file and pressing Open will call the XToMDL.exe 

command line tool.  This will convert the model into an mdl file.  The new mdl file is 

created in the NewCo 3D Modeller/ESP subdirectory. 

 

 

 

 
 
S T E P  6 

The model that was just created does not have any flight characteristics attached, sound 

files, panels or any of the configuration files needed to fly in P3D, ESP or FSX.   

After creating the mdl model, we can use the Gizmo menu again to convert the mdl into 

a working vehicle in P3D, ESP or FSX using the MDL Object Wizard.  This application will 

step through the process of selecting files from a similar type of vehicle that can be 

edited later for specific characteristics. 

 

This function is performed independently of the NewCo 3D Modeller and does not 

relate to any model that may be opened for editing in the application.  
Tip 
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Once the ESP Object Wizard is selected the wizard will launch: 

 

 

 

 

Select a cfg file that is close to what is required for your particular model by Browsing to 

the appropriate SimObject directory: 

At this point, it would be useful to create a thumbnail image of the model for the 

MDL Object Wizard.  Thumbnails are placed in the Select Aircraft window whenP3D,  

FSX  or ESP launches and are 256 x 128 jpg images. 
 

Tip 
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Click Next and then select the mdl file that was created from the DirectX conversion. The 

mdl files created by the Convert .x to .mdl are placed into the NewCo 3D Modeller/ESP 

directory. 

Note that you can create other types of sim objects, including ground vehicles, 

animals and so on.  Just select the appropriate cfg file for that type. 

 
Tip 
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S

elect Next and then you will Browse for an mdl model for the interior. 

 

 

 

 

Note that the textures must be co-located with the model or they will not be copied 

into the appropriate textures directory. 

 
Tip 
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Select Next and then you will Browse for a thumbnail for the new model. 

 

 

 

 

Note that the textures must be co-located with the model or they will not be copied 

into the appropriate textures directory. 

 
Tip 
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Click Finish.  You will note that our new aircraft has now been created in the SimObjects 

– Airplanes directory and has the appropriate subdirectories available for editing. 
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S T E P  7 

Launch Lockheed Martin Prepar3D™, Microsoft® ESP™ or Microsoft® Flight Simulator X™ 

and fly, drive or walk your new model. 
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