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Looking for the LightWave 2018 wiki?

Thank you for your LightWave purchase

NewTek LightWave 3D® is a complete 3D solution to model, render and animate. LightWave is used extensively in
television and film production, video game development, print graphics and design, and LightWave artists have won
more Emmy® Awards for visual effects and animation than any other CG artists. Plus, LightWave is designed to be used
by a single artist, a small team, or a major facility, with seamless integration into diverse pipelines.

LightWave™ 2020 gives you the workflow and functionality you’ve heard about, along with new interactive tools for a
real-time experience. You get the speed, flexibility and control you need to create quickly, easily and affordably.

LightWave 3D combines a state-of-the-art renderer with powerful, intuitive modeling and animation tools. Tools that
may cost extra in other professional 3D applications are part of the product package, including 999 free cross-platform
render nodes, support for Windows and Mac OS X operating systems, free technical support, and more. LightWave is
enjoyed worldwide, as a complete 3D production solution for feature film and television visual effects, broadcast
design, print graphics, visualization, game development, and Web. LightWave is responsible for more artists winning
Emmy Awards than any other 3D application.

Major studios and post-production houses can spend years assembling custom pipelines. And it doesn’t end there, as
these complex pipelines require large numbers of technical staff to maintain. While this may suit companies with
hundreds of employees, the majority of studios around the world employ fewer than 40 employees. For them,
extravagant, complex workflows are not just overkill; they pillage budgets and impose bottlenecks on both creativity
and productivity.

LightWave fits seamlessly into large multi-software pipelines - with its powerful interchange tools including FBX, ZBrush
GoZ, Collada, Unreal and Unity game engine support, and Autodesk Geometry Cache. Unlike other software packages,
LightWave offers artists and studios a complete end-to-end solution right out of the box.

+ Robust polygonal and subdivision surface modeling.

+ Splendid PBR texturing tools, with powerful dedicated material shaders.

« Powerful animation and rigging tools.

« Eye-popping volumetric and dynamic effects systems.

+ A production proven, award-winning Global lllumination render engine - built in.

You decide what workflow or pipeline suits you best and LightWave puts all of the tools in your hands.

LightWave has been the choice of countless studios and artists for nearly 30 years. Chances are LightWave was used to
create many of your favorite films, television programs, and games.

Thank you for your LightWave purchase - 6
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This wiki will help you learn the basics of 3D with LightWave - from installation and operation, to accessing and using
the essential tools to model, animate and render. Once you’ve installed the software, please watch our tutorials, and
the thousands more on sites like YouTube to learn the landscape. You should also join the online forums, where a
passionate community of LightWave users from all over the world help each other to elevate their craft. Our 3D team
also provides valuable tips and tricks for you to increase your knowledge and expertise, so visit our website often for
the latest information at: www.lightwave3d.com.

Welcome to the NewTek family.

* New to 2020

« Installation

+ Getting Started with Layout

o Getting Started with Modeler

« Getting Started with Surfacing
+ Getting Started with Rendering
+ Reference

« User Interface Conventions

« Appendices
» Notes

Thank you for your LightWave purchase - 7
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New to 2020

v Click here to expand Table of Contents...
+ Layout
« Scene Editor Improvements
» Rotation Order
» Environment Lights
+ Node Editor Workflow Improvement

« FBXinterchange
+ OpenVDB

« Instancing

» OpenGL

« Modeler
« LocalAC

« Surfacing
« New Hair materials for FiberFX

+ Improved SSS

+ Rendering
+ New Global lllumination methodology

+ Mobile NRC Monitoring
» Tone Mapping

» Engineering Updates

Alot has changed in LightWave. Here is a curated list with links to pages that describe the features:

New to 2020 - 8
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o

Pages describing features new to LightWave 2020 have the label New and the badge

Pages that have example content will have a download icon ( ) that you can click on to download
associated content

Layout

Scene Editor Improvements

Items Ch

Find

A o @+ lem Name

Ha Al 1 e L

Speed up your Scene Editor use with additions to Layout 2020.

« Scene /Dope Editor improvements

New to 2020 - 9
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Rotation Order

Rotation orders can now be changed in Layout.

Environment Lights
There is now a default Environment light in all new scenes.

o Streamlining Environment systems

Node Editor Workflow Improvement

You can now use the middle mouse button to scroll around the node editor's interface. No keyboard modifiers needed

FBX interchange

Updates to LightWave FBX imports and exports mean that interchange with other applications is better than ever.

OpenVDB

https://www.youtube.com/watch?v=lkyyiozZAmbE

Additional tools for OpenVDB mean that the rendering and animation of simulations of complex particle systems are
made simpler.

New to 2020 - 10
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o OpenVDB: New Tools

Instancing

New static Surface instance toggle speeds up surface instancing for Octane users.
« Static instances

Offset Normal system for nodal instance placement

« Offset Normal Instances

New instances are by default use Local instead of World Transformation Handling.

Rectangular Arrays can be aligned directly in the interface, without needing a node setup.

OpenGL

Updated OpenGL shaders mean your work is closer than ever to the final render in the viewport.

New to 2020 - 11
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LightWave 2019.1.4 OpenGL compared with LightWave 2020 OpenGL

Modeler

Local AC

Local Action Centers give new power to modeling.

« Local Action Centering

Surfacing

New Hair materials for FiberFX

New to 2020 - 12
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Examples of Principled and AFC hair by Mauro Corveloni

Two new hair shaders give users the choice of how best to create the look of their hair.

« New Principled Hair Material added to FiberFx
« New AFC Hair shader for FiberFX

Improved SSS

New to 2020 - 13
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SSS Panther by Andrew Comb

Turtle showing SSS, and tone mapping, by Tim Laird

We have added Random walk multi-spectrum subsurface scattering to the Principled BDSF material. Technicalities
aside, this means better SSS for your renders.

« Random walk multi-spectrum SSS in the PBSDF material

Rendering

New Global lllumination methodology

LightWave has a revamped Brute Force Gl engine and has added an Irradiance Cache engine. There's a new baking
scheme, including a grid cache bake for scenes when you're not sure where the camera will go next.

« New Gl with primary and secondary bounce plug-ins
o Grid-based Irradiance Cache generation

Mobile NRC Monitoring
Applications for iOS and Android mean that you can monitor the progress of your render not chained to your desk!

« Mobile NRC monitoring

New to 2020 - 14
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Tone Mapping

Standard render, then rendered with the ACES Filmic tone map operator

Control the look of your rendered output.

« Tone mapping

Engineering Updates

There are several changes under the hood to improve LightWave. These won't necessarily be of immediate interest to
the regular user, but third-party developers should be interested in the new possibilities.

« Engineering updates

New to 2020 - 15
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Offset Normal Instances

We have added another way to control instance placement and movement. It comes from a user request to be
able to controlinstances that are not in the camera's field of view, to reduce the workload of having to calculate
instances that would not be seen. We have added three new Vector outputs to the Instance Input node - Base X, Base Y,
and Base Z. They can be used to dictate how instances will be placed based on a surface normal.

The ways these inputs work depend on the type of Instancer used, as follows:

+ Item (Pivot) - XYZ axis of the parent object

« Point - XYZ of the surface point, Y is the surface normal

« Polygon - XYZ of the surface point, Y is the surface normal

« Particles - XYZ axis of the particle

« Surface - XYZ of the surface point, Y is the surface normal

« Rectangular Array - XYZ axis of the parent object

« Radial Array - XYZ axis of the parent object

» Motion Path - XYZ axis of the point on the path, Z points along the spline
« Spline - XYZ axis of the point on the path, Z points along the spline

Example - Kooky Cube Eyeballs

New to 2020 - 16
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New Principled Hair Material added to FiberFx

Marianne using Principled Hair, courtesy of Mauro Corveloni

New to LightWave 2020 is a material called Principled Hair. It is a simplified shader based on the Principled
BSDF limited settings. You will see that there are only five inputs compared to Hair's 19. Because hair can be considered
a dielectric material, you will notice that is no diffuse control and that the Color doesn't just immediately make the hair
assume the color you enter.

(@ The Principled Hair material is designed for Stroke-based Fiber FX hair

+ Color - (Default: 47 13 0) The color chosen to tint the hair strand. If you want to force the color chosen, set
Roughness and Radial Roughness to 100 %

+ Cutical Tilt - (Default: 3.0 °) Moves the highlight up and down the hair - typical human hair has a tilt of 3-7°

+ Roughness - (Default: 25 %) The roughness along the length of the strand, the amount of scattering of light
falling on the strand

+ Radial Roughness - (Default: 75 %) The roughness around the strand

+ Index of Refraction - (Default: 1.55) Controls how the glints are placed

New to 2020 - 17
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@ You might find you need to heavily increase your refraction samples for Principled Hair to not appear noisy.
Rather than increasing Refraction samples everywhere in the render, use the new Refraction sample override
in the Shading Model tab of the Surface editor to only increase refraction sampling for your hair surface

v Optimization

Reflection Override S:

 Refraction Override S

Refraction Samples §| <o

New to 2020 - 18
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New AFC Hair shader for FiberFX

Pilkington the chimp, using AFC hair. Image courtesy Mauro Corveloni

AFC stands for Artist-Friendly Controls. AFC Hair, like other hair materials, is also a dielectric material. The
specular settings are divided into two sections. Primary is concerned with reflections of the front side of the stroke. The
secondary specular is for the reflection bounced off the backside of the stroke, through what's called the cortex color
inside the hair cylinder.

() The AFC Hair material is designed for Stroke-based Fiber FX hair

Primary Specular
+ Highlight Color - The color for the highlight for the stroke facing the camera

New to 2020 - 19
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+ Highlight Intensity - How strong the highlight is
+ Highlight Width - For how far along the hair the highlight shows
+ Highlight Shift - The distance along the hair for the highlight

Secondary Specular

« Secondary Highlight Color -The color for the highlight for the stroke facing away from the camera
« Secondary Highlight Intensity - How strong the highlight is

+ Secondary Highlight Width - How far along the hair the highlight shows

« Secondary Highlight Shift - The distance along the hair for the highlight

Transmission

« Transmission Color - The color that transmits through the hair by reflection

« Transmission Intensity - How much the Transmission Color affects the hair's visible color
« Transmission Width - How far long the hair the transmission occurs

« Transmission Shift - How the transmission slides along the hair

+ Transmission Azimuth Width - The distance "around" the hair transmission occurs

Glint

+ Glint Color - The color of the tertiary highlight
+ Glint Intensity - How intense the glint is
+ Glint Width - How far along the hair the glint occurs

New to 2020 - 20
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Random walk multi-spectrum SSS in the PBSDF material

In previous versions of LightWave, sub-surface scattering was created using diffuse lighting. New to LightWave
2020 is the far superior Random Walk multi-spectrum SSS. The math is complex and can take longer to calculate, but
the result is much better subsurface scattering. The settings in the Principled BSDF Material are similar to those in
LightWave 2019 but the effect is far more controllable.

SSS used to have three control settings but now has four. Now, the Subsurface Scattering color input gives the
scattering radius of the three colors not the base color of the subsurface scattering itself and uses Color as an input. To
make a flesh tone, make the main Color a skin color and make Subsurface pinkish to scatter red more than green or
blue.

© Color Picker LightWave v

Color Format ' Integ.. Float Percenta..

A

Material  Shading Model

Material Principled BSDF
Principled BSDF

Color 128 128

Roughness 10.0%

It's perhaps easier to visualize the subsurface scattering radius if you change the Color Format in Options to
Float rather than the default of Integer. Then you will see that 255 Red becomes 1.00. The three color values
are multiplied by the Distance to calculate how deep inside a surface rays penetrate.

New to 2020 - 21
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Renders courtesy Andrew Comb. Mutant model by Luis Santos

Render courtesy Tim Laird, who says, "The node setup uses the component nodes. Two
SSS nodes, one fully forward scattering (blue), and the other one fully backward
scattering (orange). It then uses their respective SSS distance settings to mix the SSS.
Then | added an iridescence fresnel with the GGX reflection, to give that look."

A comparison between 2019.1.5 and 2020:

New to 2020 - 23
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Note the Subsurface amount is much reduced in 2019.1.5 for a more accurate
comparison with 2020

New to 2020 - 24
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@ The new Random Walk SSS is included in these new content scenes, kindly provided by ace LightWaver Tim

Laird, for you to try. One of the main results of this new implementation is that subsurface colors converge on
white in use but don't get there.

SSS Bleed Logo and SSS Milk (which will need a new HDR for the background. The one used in the
render is not included)

New to 2020 - 25
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New Gl with primary and secondary bounce plug-ins

v Click here to expand Table of Contents...
+ Introduction
» Primary and Secondary Engines
« Brute Force settings
+ Irradiance Cache Settings

+ Disk Caching
« Cache Baking Considerations

+ Example

Introduction

The Monte Carlo radiosity engine has been removed in LightWave 2020, and scenes made in previous versions
will be adapted on load. The two Gl engines are now Brute Force and Irradiance Cache, an interpolated radiosity engine.
Brute Force is, as its name suggests, an unbiased radiosity engine, and will have no blotchiness but may have noise if
too few rays are used when rendering.

Irradiance Cache relies on caching to create noise-free, blotch-free renders. There are three sorts of cache - a scene
cache, a frame cache, and a grid cache - each has their uses, described below.

Primary and Secondary Engines

LightWave now has two radiosity render engines. You can use whichever suits your scenes, but something to bear in
mind is that the Secondary engine if used, is the one that will be calculated first. If you are using the Irradiance Cache
engine and have no caches baked already, pressing F9 will pre-process a cache at render time. This cache is not
permanent, so pressing F9 again will not use the cache from the previous render, and will instead pre-process again.

If you are using both engines, bake the secondary cache first, then primary. The primary cache will sample the scene
again. If the rays cast hit a location that was already baked in the secondary cache the primary cache will use that
result. If not, new samples will be generated. Once the primary cache is baked to your satisfaction, the secondary cache
will no longer be evaluated (and can even be deleted if you are satisfied with your primary cache and need the disk
space).

Brute Force settings

LightWave's unbiased Brute Force type is a new implementation based on Monte Carlo but decoupled from the
Interpolated version of the engine. Using Brute Force on its own will result in long render times, but there will be no
blotchiness, only noise if too few rays are used. There are only a few controls:

« Intensity - (Default 100 %) You can dial up the radiosity, or reduce it to make its influence on the render more
subtle

New to 2020 - 26
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+ Caustics - (Default Off) Caustics are the flickers of light through a wine glass, or on the side of a swimming pool.

They weigh heavily on render time, so only turn them on where necessary for the shot. If you have surfaces with
SSS in your scene they will impact caustic rendering time even more

Images courtesy Olivier Michon using PBDSF SSS

Asymmetry 0.5 caustics OFF Asymmetry 0 caustics OFF Asymmetry -0.5 caustics OFF

Asymmetry 0.5 caustics ON Asymmetry 0 caustics ON Asymmetry -0.5 caustics ON

+ Affected by Volumetrics - (Default Off) Adds volumetrics into the radiosity solution, which can seriously impact
render times

+ Rays - (Default 1) Rendering with a single ray will be fast, but it will also be noisy. The more rays you add, the less
noisy your renders get, but you'd get rid of the noise faster if you use Secondary Gl as well
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1. 1ray BF (Brute 2.100rays BF, 97s 3.300 rays BF, 289s 4. 1ray BF +IC at defaults,
Force), 6.5s 41s

These F9 test renders are not big, but they allow me to quickly see what sort of radiosity | should throw at my
scene. The first render (1) is just with the default 1 ray of Brute Force. It renders in 6.5 seconds, but it is too
noisy, so | up the rays to 100 (2). That renders in 97s, but it's still too noisy. | set a render off with 300 rays (3),
and not only does it take 289s, which is close to my time budget for a render this size, but I still have some
noise. | choose to add secondary Gl, using Irradiance Cache for my render (4), which takes 41s. It still has some
noise, but | can live with it at that speed of render.

Even better, if | try an F9 render with Primary and Secondary both on Irradiance Cache (after having baked a
cache), | get thisin only 7.3s:

Irradiance Cache Settings

@ Irradiance Cache does work well in VPR, but if you haven't pre-baked a cache, it might be blotchier than you
expect. A cache doesn't have to be baked for F9 renders since creating a cache in pre-processing will be done
as part of rendering, but if you have the time to bake, then final renders, and re-renders, will be faster.

The settings start the same with Intensity, Caustics, Affected by Volumetrics and Rays (though the default for rays is
512), then there's:
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+ Interpolation Accuracy - (Default 25 %) The lower the percentage, the smoother (less accurate) the result will
be, but the more likely that light will leak. Higher percentages may leak to increased blotchiness necessitating
increased samples and slower renders

+ Minimum Pixel Spacing - (Default 2.0) Minimum Pixel Spacing (or MinPS). This figure determines the minimum
size, in screen space, of the sample taken for the radiosity. This setting is only available when the Screen
Clamping option below is checked

+ Maximum Pixel Spacing - (Default 200.0) Maximum Pixel Spacing (or MaxPS). This figure determines the
maximum size, in screen space, of the sample taken for the radiosity. This setting is only available when the
Screen Clamping option below is checked

@ You need to strike a balance with your min and max sizes for your sample areas. Too big a MinPS, and
your contact shadows (where the feet of a table touch the floor, for instance) will be blurry and ill-
defined. Too small, and your renders will slow down unnecessarily. The same goes for your MaxPS. Try
to keep proportions similar (if you are working on a whole building seen from a distance, both Min and
Max can probably be large. If you are working on a desk render 1 might not be too small for MinPS, and
your MaxPS might be 50)

+ Minimum Size - (Default 50 mm). This is the sample size in LightWave world space. This setting is available when
the Screen Clamping option below is unchecked. You could be rendering an image of a room at VGA size
(640x480), but there will be a sample taken at every 50 mm even if such fine details won't be seen given the
limited resolution

+ Distance Tolerance - (Default 50 mm). The first measure to see if another sample is called for is a straight linear
distance measurement. Regardless of whether the MaxPS has been exceeded, this measurement determines
that a new sample is required
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In the example above, Sample 1 is a new sample added, and the camera is now looking for Sample 2.
Normally, Sample 2 should not be taken at the location indicated because you can see that it lies within
the MinPS we have set. However, it is also outside the Distance Tolerance set for this render and will be

taken at this location after all.

+ Angular Tolerance - (Default 2.0 °). The angular tolerance is based on the normal of the sample. If two samples
are taken within this tolerance, one will be rejected
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The image above shows a simplified diagram of how Angular Tolerance works with a rendered sphere
(stay with me...). Sample 1, in red, is a new sample added. Sample 2, in green, is not added because it
comes within the Angular Tolerance set. The blue version of sample 2 is added, even though it is within
the MinPS radius.

Screen Clamping - (Default on) Determines whether screen pixel size determines samples (MinPS and MaxPS),
or physical size (Minimum Size)

Use Specular - (Default on. Will be ghosted if you don't have Use Cache checked) Determines whether or not to
use specular samples in preprocessing for radiosity

Use Glossy - (Default on. Will be ghosted if you don't have Use Cache checked) Determines whether or not to use
glossy samples in preprocessing for radiosity

Use SSS - (Default on. Will be ghosted if you don't have Use Cache checked) Determines whether or not to use
SSS samples in preprocessing for radiosity

Resolution Multiplier -You can render the radiosity solution for your scene at a higher or lower resolution than
the final image. Rendering at a lower resolution will speed up the radiosity portion of the render but will leave
contact shadows less defined

New to 2020 - 31



LightWave 2020 - LightWave 2020

Disk Caching

Bake the secondary cache first. Once satisfied that it has baked correctly for your scene, bake a primary cache
(presuming you are using Irradiance Cache for both radiosity engines). Once the primary cache has baked, the
secondary Irradiance Cache engine will no longer be evaluated.

Use Cache - Toggle for the disk cache. If secondary Gl is engaged, the secondary cache should be baked before
Primary Gl cache
Cache Type - Two choices:
« Frame - Useful for scenes with animated objects or light sources
+ Scene - Useful for scenes where there is only camera movement - an architectural visualization
walkthrough, for instance

Cache File - The location on the disk where the cache file will be stored. Cache files are named with a .lwics
extension for scene caches, and icfn.lwicf for frame caches where n is the frame number

Clear Cache - Destroys the cache file in the location set in the Cache File field

Scene Baking Frame Step - What frame interval between caches

Bake Grid - A Grid Bake walks a virtual 360 ° camera through the bounding box of your whole scene, taking
samples at intervals set in the Grid Spacing field. Note that if you have the main body of your scene concentrated
in one area, and some elements stored off to the side, Bake Grid only considers the whole bounding box for the
scene and will thus spend time baking empty space

Grid Resolution - Size in pixels squared of the cache "images." There's little point baking a cache at a higher
resolution than your final render, and you can often get away with baking a cache at a lower resolution though
contact shadows might suffer

Grid Spacing - The bounding box for your entire scene is split into a grid, in all three dimensions, based on the
resolution entered here

Bake Frame - Bake a single frame of a scene. Useful if there are troublesome radiosity artifacts without a cache
Bake Scene - Bake all the frames for a scene based on the Scene Baking Frame Step above. Normally, if you are
baking a grid, the render times for each frame bake should accelerate as samples are added, and fewer and
fewer new samples are needed

Cache Baking Considerations

If you have both engines engaged, and they are both Irradiance Cache, you should have a cache baked for each.
Otherwise, there will be pre-processing when you render with F9 or F10

If you are baking a scene with only camera animation, a Cache Type of Scene will suffice; if you have any other
animation (of lights or objects) you will want to use a Cache Type of Frame

Red dots are new samples taken when baking

Baking a scene will generally see baking times fall with each frame

Example

This simple scene is a rough guide to how baking works with this scene
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1 VPR, no caches baked

2 F9,Primary: IC, no caches
baked

3 F9, Primary: IC, Secondary:

IC, no caches baked

4 F9,Primary: IC, Secondary:

IC, secondary cache scene
baked

5 F9, Primary: IC, Secondary:

IC, primary + secondary
cache scene baked

Result

82s

1x pre-process, 75.7s including
21s pp

2x Pre-process for every render,
85.9sincluding 32s pp

1x pre-process for every render,
72.6s including 17s pp

no pre-process, 56s
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Notes

Blotch

Too
dark

Too

slow

Better

Best
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Setting up Global Illumination for a scene is often time-consuming, but will pay dividends in overall scene render time

Sorry, the widget is not supported in this export.
But you can reach it using the following URL:

http://youtube.com/watch?v=IKK3Vy_s1Fw
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Grid-based Irradiance Cache generation

Along with camera-based caching there is now the belt-and-braces grid-based cache. The grid-based cache
divides your entire scene into blocks and creates a radiosity solution for each block with a 360° camera.

+ Bake Grid - If you don't know where your camera will be going in your scene yet, or you want a belt and braces
approach that ensures that every eventuality will be covered, you can bake a grid cache. The grid cache sets a
grid at the spacing set for the bounding box of your whole scene.
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The firstimage shows our test scene with a chair separated from the room we are
trying to bake, the second shows the chair in the room. In this simplified diagram,
every vertex in the blue bounding box represents where the 360° camera is taking
samples (Grid Spacing), at the resolution chosen (Grid Resolution)
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The baking process shows this clearly - in the grid bake shown on the left there are
large expanses of nothing. Notice also that there are 4,698 locations to bake, adding to
the time needed for a render of the cache. In the image on the right, we have returned
the chair to within the room we are trying to bake. Already we can see that there are
only 132 locations to bake and there will also be very little checkerboard because there
are only a few openings (the windows).

« When you check this option, two further suboptions become available:
+ Grid Resolution - By default, this is set to 1024. The resolution of the cache. A cache is not an image, nor
a set of images, but the resolution here is similar to the resolution of an image. The higher the resolution
the longer each grid will take to bake but the more detail it will contain
+ Grid Spacing - This is how frequently you will be taking snapshots for this cache, at the resolution
specified above

@ Ifyour grid is taking longer to bake than you expect, check several things:

1. Thatthe resolution and spacing of the grid is appropriate to the scene (no point baking extreme detail
when it won't be seen)

2. The grid encompasses the bounding box for the scene. As the example in the wiki shows, don't have
elements outside the area you are concentrating on

3. Thatyou are not baking the grid to a slow network location
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Mobile NRC monitoring

v Click here to expand Table of Contents...

« Introduction
» Setting Up
« Getting started with the app
« Android
« I0S
« Direct
» Hosted

+ Using the App

Introduction

LightWave 2020 - LightWave 2020

New to LightWave 2020 is the ability to monitor network rendering on an Android device remotely. This allows

you to fire off your render and keep an eye on how it's doing when away from the studio.

Setting Up

When you start LightWave 2020 NRC for the first time it will generate a unique identifier for use with the mobile app.

This is the NRC Key in the new NRC preferences Monitoring tab:
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Preferences X

Tasks 1 Scenes I Previews \ Queue \ Nodes I Interface Monitoring ‘

NRC Key |2afbaaeb1870

NRC Identifier |
[ Enable Monitoring

(% Direct access
Server port: 4431
' Hosted

oK Cancel

NRC Monitoring Prefs in Windows and macOS

Iltems on this tab are as follows:

« NRC Key - Unique identifier for the NRC Controller generated on the first run
« NRC Identifier - Human-readable name for the controller (optional). If none is set here or in the mobile app, the

NRC key value will be used instead
+ Enable Monitoring - This needs to be checked for monitoring to work at all, and should be checked before you

start rendering. Once checked, there are two further options:
+ Direct Access - The default access method for monitoring; this requires that you open an IP address and
specific port in your Windows services.msc tool. This method allows viewing of rendered images
+ Server Port - The default port number is 4431
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+ Hosted - A more limited way of monitoring. Image viewing is not available with this method. Hosted links
to an NT-hosted NoSQL server that keeps the log results of NRC. If you choose Hosted, further options
appear:

« Manually - Only when you request an update
« Automatically - You can specify an interval between 5 and 60 seconds (default 10 seconds)

Getting started with the app
Android

The Google Play store has the application under the name NRC Monitor. It is free and will only work with LightWave's
distributed rendering method NRC.

i0S

The App Store is where to go to get the iOS version of NRC Monitor. It is free and will only work with LightWave's
distributed rendering method NRC.

Starting the app for Android or iOS for the first time presents a screen urging the user to create a server to monitor:
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As the message says, hitting the + icon at the bottom of the screen will open a new window where you can add an NRC
Key - all that's necessary for the monitor to function. Adding an Identifier is optional, and in any case, your device will
refer to the specific controller by its NRC key. If you enter an Identifier here, it will propagate to the Controller on your
Windows or Mac desktop machine where you are running NRC; the same is true in the other direction.
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To add a controller, you need an NRC key first, which can be found in the NRC Controller preferences window >
Monitoring tab. Copy this carefully onto the app and then proceed with your choice of Direct, or Hosted modes

Direct

You will need to enter an IP address along with the port number to be used. Until you have something that the NRC
Monitor is happy with, you will see the following icon on the controller card:
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Once the connection is made, the bar will be removed:

@ Ifyour controller resolutely refuses to connect and you can't get rid of the bar even though you're sure you've
done everything right, shut down the app and the NRC Controller and restart both. That usually unblocks
them.

Hosted

With Hosted mode, the NRC Monitor links to an NT-hosted NoSQL server that keeps the log results of NRC. The same
iconography shows whether the connection has succeeded or not:
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Here there have been no tasks assigned to the renderfarm yet.

Using the App

Once you have your controller added, with no bar, it's time to start your scenes working. Both Direct and Hosted work
the same way to begin with. Both have the same cards showing an overview of how many tasks have been assigned.
You can tap on this card to see an overview of individual tasks:
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When a task is started, as shown left above, it will have no renders to show hence the line through the eye icon. Once renders
are available the eye will be unbarred and can be clicked on to show previews of rendered images, right. Each buffer is
treated as a separate task inside the scene.

With Hosted mode, the eyeball will always be barred because images cannot be previewed. In Direct mode, when the
eyeball becomes unbarred you can click on the card to see thumbnails of all images rendered so far, and clicking on a

thumbnail will display a full-scale image.

The three-dot menu on the right of each card will show the log for the task
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NRC Log
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Tone mapping

v Click here to expand Table of Contents...
+ Introduction

+ Examples
» Tone Mapping
o Uses

Introduction

A new Pixel Filter to enable control over how your rendering looks. Tone mapping is a way of taking the high
dynamic range of a LightWave render and massaging the contents to display them to the best effect. As an example,
imagine you take a picture indoors on a sunny day with a window in the background. Your camera will do one of two
things. It will either think you are really interested in what's outside the window, despite you having taken the picture
indoors and make everything indoors in the picture really dark to give you a nice view of the sky outside with all the
little, fluffy clouds; or it will expose correctly for inside concentrating on your TV figurine collection, and the world
outside will be reduced to a bright white square. When LightWave renders an image, it has both sets of data. Normally,
we accept what LightWave gives us because we can steer it to what we want to see, but it has seen all. The trick is to
combine that view of outside while maintaining the visibility of what is inside the room. Tone mapping can help with
this task, and because it's a Pixel Filter, not an Image Filter, it can be used in VPR.

LightWave came with a Kitchen HDR image in the LightWave [6] days. It could be used for lighting a scene for global
illumination back in Gl's earliest days. It's a 360° photograph of the inside of a kitchen, and look in the background,
there's a white window!
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That window isn't just white, this is a high dynamic range image. Here's a close-up on that window exposing more for
what's outside the kitchen. We can see the top of a building, and yes, fluffy clouds...

Examples

Here are some examples with the Hero scene from the supplied content:

Just a straight render with no Tonemapping Reinhard tone mapping. The difference is incredibly
subtle between this and the straight render
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The ACES Filmic TMO applied with an exposure of 1.0. ACES Filmic again, but with an Exposure of 2.0. A similar
Notice the increased depth in the blacks and the overall level of brightness to the straight render, but increased
"polish" of the image detail in dark areas

ACES Filmic with Exposure 4.0. It's probably best to ACES Filmic, Exposure 2.0. You can also play with Hue
render the background separately and Saturation. The Hero should definitely be rendered

separately from the background here

Tone Mapping

Four types of Tone Map Operator (TMO):

+ Linear - This is the default LightWave render. You can control Exposure, Hue, Saturation, Brightness, and
Contrast

+ Reinhard - The Reinhard method (just to be clear, because Max Luminance is controllable, this TMO is Extended
Reinhard) is one of the simplest tone-mapping methods. It guarantees a solution that contains your brightness
levels within the 255, 255, 255 range for LDR images, with no blowout. You can control Exposure, Max
Luminance, Hue, Saturation, Brightness, and Contrast. Results can look grayish if you are working with brightly
colored, highly saturated subjects

+ Filmic - The Filmic TMO is designed to replicate the look of film in the real world. It is based on John Hable's
work. You control Cutoff, Max Luminance, Hue, Saturation, Brightness, and Contrast

+ ACES Filmic - The Academy Color Encoding System (or ACES) is a color image encoding system created by
industry professionals with guidance from AMPAS (Academy of Motion Picture Arts and Sciences). It is rapidly
becoming an industry standard. You can further control Exposure, Hue, Saturation, Brightness, and Contrast.
ACES Filmic is much-praised for its film-like color response with rich blacks, and vibrant lighter tones

Some TMOs have the following settings:

« Exposure - (Default 1.0) The Exposure control is a multiplier for your color channels
« Max Luminance - (Default 1.0) Luminance is the value of light reflected off a surface. The Max Luminance setting
allows further control for exaggeration or damping down of reflections
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« Cutoff- (Default 0.025) Values below this level are treated as black

All TMOs have the following settings:

+ Hue - (Default 0.0 °) Rotate the color wheel to tint your render

« Saturation - (Default 100 %) Reduce or increase the amount of saturation in the render

+ Brightness - (Default 100 %) Reduce or increase the overall brightness of the rendered image
+ Contrast - (Default 0 %) Reduce or increase the overall contrast of the rendered image

Settings are maintained between TMOs where possible.
Uses

Tonemapping is a great way to get a quick look at how to push your images for the best look. It's ideal in that it can be
used in VPR, but it does take a floating-point image and remap it into display space; your images will no longer be in
high dynamic range. If you are using LightWave in a compositing workflow, you should definitely not use tone mapping
in LightWave because it is inherently destructive for final renders. Tone mapping should occur in the compositing
application.
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Local Action Centering

The Local Action Center allows you to select disparate edges or polygons in your model and act on them as
one, locally. This means that you move, rotate or scale each selected edge or polygon at its local origin rather than a
single origin for all the disparate elements. The Local Action Center works on multiple layers at a time.

Using the Move tool with a Local action center will end up with the same result as prior to their addition, but Rotation is
a different story. The animation shows the Rotate tool (Y) being used on polygons on different layers, using different
Action Centers:

Palyaon Wolume Mouse Selecti_.. Origin 0 Symmetry Subpatch Catmull-Cla...

The Transform tools are also greatly improved with this addition to the Action Centers. We show Stretch (H) with the
different Action Centers, but Scale (Shift-H) is similar:
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Palygon Yalume Mouse 5 fi.. Qrigin 0Cs Symmetry Subpatch Catmull-Cla...

Local also works with Symmetry:
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Scene / Dope Editor improvements

There have been improvements in how the Scene / Dope Editor works with selection.
In Options... > Items, there are three toggles:

« Auto-apply selection to viewports - Defaults to on in 2020. When checked, items selected in the Scene Editor
will also be selected in the viewport

+ Always highlight viewport selection - Adds a full-line highlight for the selection, rather than just the check.

+ Always show full viewport selection - With this checked, the Scene Editor will unfold hierarchies to show the
selected item and refold them when an item higher in the hierarchy is selected. If the hierarchy has been
deliberately unfolded by the user, the Scene Editor will not refold it with a new selection

Items Channels

Find

AR ltem Mame

4«1l 11 M

Improvements to pixel-level scrolling, using glyphs rather than bitmapped images and proper button elements will all
speed up use. The standard Scene Editor has no options panel, but will also benefit from the pixel-level scroll, and use
of glyphs instead of bitmapped images.
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Streamlining Environment systems

Introduction

The Environment light, available in LightWave 2018 and 2019, has taken on added importance in LightWave
2020. It is now part of the default scene when opening Layout, and complements the functionality found in the
Backdrop tab of the Effects window in previous versions of LightWave. Now, you can have environments specific to
environment lights, or a scene global environment put in place in the usual Backdrops tab in the Effects window. There
is no longer a need to balance the sampling of the backdrop, as before. The icon for the environment light will remain
even though its location or scale in a scene has no effect. Rotation will only have an effect if a Textured Environment has
been installed, and that effect will be to rotate the environment rather than the light. The environment light's color and
intensity are multipliers for the environment plugins used.

http://youtube.com/watch?v=_fkX_QROGXo
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OpenVDB: New Tools

Sorry, the widget is not supported in this export.
But you can reach it using the following URL:

https://www.youtube.com/watch?v=lkyyiozAmbE

Advecting OpenVDB particles with motion blur

New and exciting tools have been added to the LightWave 2020 OpenVDB roster. You now have the ability to
bring in Partio particle objects from other software, split and merge your vdb objects for interesting possibilities.

» Advect Points node — Advect particles by velocity grid

+ Analysis node — Grid creation Gradient, Curvature, Laplacian, Closest Point, Divergence, Curl, Magnitude, Normalize
+ Combine Math node — Combine grids using math operators

+ Level Set Morph — Morph between level set grids

+ Partio Node — Load Houdini .HClassic particle files

+ VectorGrid Split and Merge — Split and merge Vector grids for further experimentation

« Visualize node — Grid viewer with options

The Esc key has been bound to more OpenVDB operations allowing easier cancellation of long operations.

(® Right now, using Package Scene with a scene with OpenVDB files will package the whole GridCache folder for
the content. If you use a single content directory rather than a project-based one you may find that this
packaged GridCache folder is enormous and contains far more files than it needs for the one scene. The
Package Scene utility will be more intelligent about what it packages in a future release. For now, we thought
it was better to package too much rather than not enough when you are transporting scenes.
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Advect Points node

This node will advect the points in a particle system along a velocity field. The first thing you need is a particle system to
use. Node inputs are:

« Particle System - Particle system to advect

« Velocity Grid - This must be a vector-valued VDB primitive. You can use the Vector Merge node to turn a vel.
[xyz] triple into a single primitive

+ Closest Point Grid - Used for projection and constrained advection

In the node's panel, the controls are as follows:

« Type - Three types are proposed:
+ Advection - Move the point along the velocity field
« Projection - Move the point to the nearest surface point

« Constrained Advection - Move the along the velocity field, and then project using the closest point field.
This forces the particles to remain on a surface

« Integration - Later options in the list are slower but better at following the velocity field

« Iterations - Number of times to try projecting to the nearest point on the surface. Projecting might not move
exactly to the surface on the first try. More iterations are slower but give a more accurate projection

« Steps - How many times to repeat the advection step This will produce a more accurate motion, especially if
large time steps or high velocities are present

« Add Particles - At each frame add the input particles to the advection

« Lifespan - How many frames the advected points will live for
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Analysis node

Analysis (1)

Noise(1) Grid Grid
Grid  Grid * Scale
» Noise

This node presents various grid manipulations. Depending on the input grid type and the operation the output grid type
will vary. Once an input is connected and the grid type is known the list of available operations will be collapsed to only
show appropriate choices. Finally, if you change the operation the grid output will disconnect (ie scalar to vector).

« Gradient - Vector that points perpendicular to the values basically un-normalized normals (Scalar - Vector)
« Curvature - A measure of the surface curvature (Scalar - Scalar)

« Laplacian - Asmoothed version of the input (Scalar - Scalar)

+ Closest Point Transform - Direction to the closest point (Scalar - Vector)

+ Divergence - A measure of the change in quantities (Vector - Scalar)

+ Curl-Adirection perpendicular to the input grid vectors (Vector - Vector)

« Magnitude - The scale of the input vectors (Vector - Scalar)

« Normalize - Normalized input vectors (Vector - Vector)

There is also a Scale input for further adjustment.
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Combine Math node

Combines grids using scalar operations.

« Combination type - The different math operators that can be brought to bear:

CopyA-UseA,ignore B

Copy B - Use B, ignore A

Invert - Use 1 minus A

Add - Add the values of A and B (Using Add for fog volumes, which have density values between 0 and 1,
will push densities over 1 and cause a bright interface between the input volumes when rendered. To
avoid this problem, try using the Blend 2 option)

Subtract - Subtract the values of B from the values of A

Multiply - Multiply the values of Aand B

Divide - Divide the values of A by B

Maximum - Use the maximum of each corresponding value from A and B (Using this for fog volumes,
which have density values between 0 and 1, can produce a dark interface between the inputs when
rendered, due to the binary nature of choosing a value from either from A or B. To avoid this problem use
Blend 1 instead)

Minimum - Use the minimum of each corresponding value from A and B

Blend 1-(1-A)*B. This is similar to SDF Difference, except for fog volumes, and can also be viewed as a
"soft cutout" operation It is typically used to clear out an area around characters in a dust simulation or
some other environmental volume

Blend2-A+(1-A)*B. Thisis similar to SDF Union, except for fog volumes, and can also be viewed as a
"soft union" or "merge" operation. Consider using this over the Maximum or Add operations for fog
volumes

« A Multiplier - Multiply voxel values in the AVDB by a scalar before combining the A VDB with the B VDB

« B Multiplier - Multiply voxel values in the B VDB by a scalar before combining the A VDB with the B VDB

» Resample - Multiple options here. If the A and B VDBs have different transforms, one VDB should be resampled
to match the other before the two are combined. Also, level set VDBs should have matching background values
(i.e., matching narrow band widths):

Off - No resampling
B to Match A - Resample B so that the narrow band width is the same as A

New to 2020 - 61



LightWave 2020 - LightWave 2020

« Ato Match B - Resample A so that the narrow band width is the same as B
+ Higher-res to Match Lower-res - Resample the higher resolution data so that the resolutions match
+ Lower-res to Match Higher-res - Resample the lower resolution data so that the resolutions match

+ Interpolation - When you choose a resampling option other than Off, the Interpolation choices become
available. There are three to choose between:
+ Nearest - Nearest Neighbor interpolation is fast but can introduce noticeable sampling artifacts
+ Linear - Linear is the middle ground of speed and quality
+ Quadratic - Quadratic interpolation is slow but high-quality

» Deactivate - Toggle to deactivate active output voxels whose values equal the output VDB's background value.
When this option is checked, the field below becomes active:
+ Deactivate Tolerance - When deactivation of background voxels is enabled, voxel values are
considered equal to the background if they differ by less than this tolerance

+ Prune - Reduce the memory footprint of output VDBs that have (sufficiently large) regions of voxels with the
same value

(@ Pruning affects only the memory usage of a VDB. It does not remove voxels, apart from inactive voxels
whose value is equal to the background

+ Prune Tolerance - When pruning is enabled, voxel values are considered equal if they differ by
less than the specified tolerance

+ Flood Fill - Reclassify inactive voxels of level set VDBs as either inside or outside. This option will test inactive
voxels to determine if they are inside or outside of an SDF and hence whether they should have negative or
positive sign
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Level Set Morph

Rotate-Camera v [l Textured Shaded Solid

Introduction

You can morph between polygonal objects. It's not easy because you have to have the same point and poly
count, and those points and polygons need to be in the same order; it's a tough job. Now, we have given LightWave the
power to do the same using OpenVDB, and as you can see from the rotating teapot/bunny, the results can be very
impressive.

@ You will need to freeze subpatched objects as they are not seen by OpenVDB

Use

In the scene, have two polygonal objects and a null. The point and polygon counts don't have to match, or even be
close. In the example above, we are going from the Utah teapot with 1,506 polygons, to the Stanford bunny object with
roughly 70,000. Use the Object Replacement > OpenVDB Evaluator entry to convert the two objects to OpenVDB (make
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sure that their Voxel Size fields match) Level Sets. Pipe the Grid outputs from these nodes into the new Level Set Morph
node and from that into the destination Grid node.

Surfaces

Morphing between objects involves the nodes we've already outlined. Morphing from one surface into another requires
the two surfaces be changed as well. To do so, in the Surface Editor, pick your morphing null and edit its surface. Double
click on the surface name to open the node editor and add:

+ Material Tools > Material Mixer
+ The surface for one object

+ The surface for the other object
+ Info>Time

The above node tree will synchronize your surface morphing at the same time as the geometry

Sorry, the widget is not supported in this export.
But you can reach it using the following URL:

http://youtube.com/watch?v=_B6RLJG63yQ
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Controls

OpenVDB: Level Set Morph (1)
Spatial
Spatial Normalize
Temporal
Temporal Normalize
Normalizing Steps

Speed

first_bias
first_bias
Euler
Euler

1

1.0

Invert Alpha Mask
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The first four controls are graded in terms of rapidity and quality. Change up from the first only if it is posing you
problems with how the Morph is playing out.

+ Normalizing Steps - After morphing the signed distance field, it will often no longer contain valid distances. A
number of renormalization passes can be performed to convert it back into a proper signed distance field

+ Speed - A scalar to determine how fast your morph occurs

+ Invert Alpha Mask - If you have hooked up a grid as an alpha mask, this option allows you to reverse what is

alpha'ed out
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Partio Node

v Click here to expand Table of Contents...
+ Introduction
+ Node
« Attributes list

» Usage
» From Particles

» As Particles
+ LightWave Volumetrics

Introduction

Partio is an open-source C++ library, created by the Walt Disney Animations Studio, for reading, writing and
manipulating a variety of standard particle formats (GEO, BGEO, PTC, PDB, PDA). LightWave cannot support the BGEO
format, but Houdini can save in the older HClassic format that LightWave will understand. To save in HClassic format,
just replace the file extension in Houdini.

Node

The Partio node is simple in that it has one output and no inputs. Double-clicking on the node shows more depth:

« Load Path - Where your particles are located.

@ You should place Houdini files in your content directory's GridCache folder to ensure they can be seen
by Package Scene.

« Target - If you are using a volumetric object with the particle system, make sure it is targeted here
« Start Frame - The frame on which to start the simulation in LightWave

Missing Frames - | have Hold (keep the previous frame's contents?) and Blank (leave a gap?)

Size - The particle size. If using a grid, it should be 1.5 times the voxel size or risk being missed
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Attributes list

Using the Houdini "vocabulary" here. If you have particles from a different source, the names may be different. The
fields are fairly self-explanatory with name, type, and depth. A Float 3 is three scalars, a color for instance. AFloat 1 is a
simple scalar.

« position - The particle position

« Cd - The diffuse color of the particle

+ Vv - Particle velocity. Can be used as a color or for post blurring, for example

«+ pscale - The size of the particle

The Partio node has a single output - Particle System. To see these outputs, add an Additional > ParticleInfo node.

@ Because the outputs are dynamically created, if you are not seeing the outputs you expect, make sure that:

+ The Particlelnfo node is addressing the right object (double click the node to check the target)
« The frame you are on actually has particles. It's not before or after the particles appear
+ You try stepping the frame forward and back to refresh the node, or moving the Particlelnfo node itself

Usage

Once you have exported a stream of HClassic files, you can import them into LightWave using the Partio node. To do so,
add a null to an empty scene. Make the null an OpenVDB Evaluator using the Object Replacement dropdown menu. Hit
the P button to edit the Evaluator's nodes. Add the Partio node, but you won't see anything until you have chosen from
the following:

There are example Partio scenes in the content in OpenVDB/Partio_Node

From Particles

Size in the Partio node should be about 1.5 times the Voxel Size in the From Particles node, sometimes a little bigger.
This makes sure the particle spans the voxel cube; smaller and you might not see the particle rasterized.
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Using the Partio node with a From Particles node
As Particles

You can go straight from the Partio node to the OpenVDB destination node, turn on particles in the destination node
and then just get particles that can be used for other purposes - such as with old-fashioned HyperVoxels.
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Don't forget to turn on 'Use Legacy Volumetrics' In the Render Properties > Volumetrics tab

LightWave Volumetrics

You can also use LightWave's own Volumetric objects. Add another null called "vol". Set the vol null Primitive Type to
Volumetric. Use an OpenVDB Evaluator Object Replacement in the Partio's Object Properties window. In the Node
Editor, add a Partio node and bring in your Houdini HClassic files. Set the Partio node Target to the vol null.

Hook the Partio node directly to the Destination OpenVDB node. This will output a particle system. Add a new null
labeled "vol" and make it a Volumetric object. Set the source item here to vol.
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VectorGrid Split and Merge

Vector Split (1) Vector Merge (1)
Vector Grid X X  Vector Grid

Y Y
Z Z

New to LightWave 2020 is a pair of nodes to split level sets into three separate dimensions for further manipulation. The
Vector Split node takes an incoming OpenVDB grid and splitsitinto X, Y and Z channels. There is no options panel.

The Vector Merge node will create a vector-valued VDB volume using the values of corresponding voxels from up to
three scalar VDBs as the vector components. The scalar VDBs must have the same voxel size and transform; if they do
not, use the Resample node to resample two of the VDBs to match the third.

This node offers the following types of operation:

« Tuple - No transformation

« Gradient - Inverse-transpose transformation, ignoring translation

+ Unit Normal - Inverse-transpose transformation, ignoring translation but with renormalization

+ Displacement - Transformation, ignoring translation

+ Position - Transformation with translation

« Copy Inactive Values - If enabled, merge the values of both active and inactive voxels. If disabled, merge the
values of active voxels only, treating inactive voxels as active background voxels wherever corresponding input
voxels have different active states
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Visualize node

Additional Destination node to help visualize VDB networks. You can choose any combination of the three choices -
Values, Voxels, and Extent. When this node uses a Velocity Grid output as its input, the Vector Options dropdown menu
becomes available.

« Show Values - Shows the scalar voxel values multiplied by color
« Show Voxels - Show the voxel cubes
+ Show Extent - Puts a box surrounding the voxel object showing the extents
+ Vector Options - A dropdown menu with three options. This menu is ghosted when the Visualize node is not
hooked to a Velocity Grid
« Velocity - Shows velocity unclamped transformed
« Normal - Shows normals scaled to .4 of box size to prevent overlap. Inverse transformed
« Color - Shows the color with no transform
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Engineering updates

LightWave 2020 has had a variety of improvements under the hood. Not all are fully actualized but will develop as time
goes on. You can read about them here:

+ Ageneralized Meta-Data System

« Attributes and Properties

+ Enhance the LWBaseFuncs global

+ Implement the Component handlers for the LWSDK

+ New Components window

+ Redesign the motion system (Arbitrary rotation orders)
« SDKto full UNICODE

+ Unified management of simulation systems
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A generalized Meta-Data System

LightWave 2020 contains the start of a generalized meta-data system. The intent is to attach data to almost
anything in LightWave for third parties to access.

We now have attributes, components, and LWBaseFuncs. Attributes are the data storage, components are plugins
containing attributes, and the LWBaseFuncs API provides access to these components.
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Attributes and Properties

In multiple places, most notably the Object and Camera Properties windows, you will now see two buttons
where there used to be one Properties button. The Properties button is still there but has had its name truncated to P.
The new button, just labeled A, is for Attributes. Right now, the Attributes panel can just call the Properties panel, but
the idea is that cameras, objects, and other scene items will be able to make use of attributes to communicate with
other parts of the software. For now, general users should ignore the A button.
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Enhance the LWBaseFuncs global

The LWBaseFuncs global of the LWSDK has been revamped to allow any plugin to query more information
about any other plugin, including: name, file path, reference count, attributes, owner, and more. Plugins can also be
notified of various changes to other plugins. This global is essential to plugins wanting to use components to share data
via attributes. Plugins will need to be written to address this new functionality but it will mean that plugins will be able
to talk to each other in the future, rather than being completely isolated and unaware of each other as they are now.
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Implement the Component handlers for the LWSDK

Components are a new addition to the LWSDK and are accessible to the user via Layout's Components panel.
Components are containers for data and functionality, very much like plugins themselves. In fact, each componentis a
plugin instance. These plugins differ from others in that they are supported in more areas of LightWave, including:
viewports, images/clips, the scene, the Layout application itself, and more. Data sharing is facilitated by the
LWBaseFuncs LWSDK global and attributes.
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Components

Global Scene Item Surface Clip Node Channe

Focus:global

Add Component v Edit v [

On Name
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In Layout's Utilities tab, there's a window new to 2020. The Components window shows components for
LightWave, the current scene, for items in the scene or surfaces, images, nodes, and Graph Editor Channels.

Components are a new addition to the LWSDK. They are containers for data and functionality, very much like plugins
themselves. Each component is a plugin instance. These plugins differ from others in that they are supported in more
areas of LightWave, including viewports, images/clips, the scene, the Layout application itself, and more. The new
LWBaseFuncs LWSDK global and attributes facilitate data sharing - the possibility of communication has now been put

in place, but it needs third party programmers to take advantage
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Redesign the motion system (Arbitrary rotation orders)

v Click here to expand Table of Contents...
+ Introduction

» Usage

Introduction

LightWave's rotation orders have always been fixed to HPB - Heading, Pitch, Bank. This can cause a problem
called Gimbal Lock where two of the three axes are on the same plane. As an example to demonstrate:
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Here we have a model of an arrow, pointing in the +Z direction

Once it is rotated 90° up in the Pitch we can see that the Heading and Bank axes are in the same plane.

LightWave 2020 introduces the possibility to change Rotation Order per item, and saved with the scene file. Some of
the reasons you might want to change rotation order:

» From experience with other applications you are more comfortable working with a different rotation order than
LightWave's native HPB order

+ You are using motion data baked with a rotation order that isn't HPB

« Interchange with applications which use a different rotation order than HPB

+ The thing you are animating has its rotations more naturally described with a different rotation order

« Some gimbal lock situations can be avoided, as an example repeat the example above. Gimbal lock because H
and B are on the same plane. Switch order to HBP, and no gimbal lock at a Pitch of -90 or +90 degrees (of course
HBP does have gimbal lock, but on a different axis to HPB)

© Rotation orders are not keyframed, so no you can't change them partway through an animation. You can
change the rotation order at any point, so it isn't forever locked in stone if you change it. Changing the rotation
order will not change the heading/pitch/bank rotation values. It will only change the order in which they are
evaluated. So changing the rotation order will change the orientation of the item. Choose wisely before setting

up the animation of the item.
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Usage

The rotation order for an item is set in the Motion Options window (M). Under the dropdown for SplineControl there is
a new menu for different rotation orders giving their XYZ and LightWave-style (HPB) names, as follows:

+ XYZ/PHB - Maya standard?

« YZX/HBP

« ZXY /BPH - Unity standard?

+ YXZ [ HPB - LightWave default
« XZY/PBH

« ZYX/BHP

The Numeric Adjustment Controls in the lower left corner will update to show the correct heading.
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The Rotation gizmo for the item has different sizes for the three circles, the largest or outer is the first to be evaluated.
The colors for the rings are always the same too:

+ Red-Y/Heading

« Green - X/ Pitch

« Blue-Z/Bank

If you use the Same As Motion controller on rotation, it will convert between rotation orders to maintain shared
direction.

There is a small trap when using different rotation orders with bones.

Bones are aligned along the +Z axis. The bank angle is the rotation around the Z axis, and is used by bones for twisting.
The heading and pitch are for aiming the bone. This works fine with HPB order, as the bone can be aimed anywhere
with H and P, and then independently twisted with B.

But in some rotation orders this is impossible. Specifically, HBP and PBH. In those rotation orders, a non-zero bank
angle actually makes it impossible to aim the Z axis in some directions.

(Exercise for the reader: create a null with HBP rotation order; set bank to 45 degrees; then try to make the Z axis point
straight up or down using only H and P).
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SDK to full UNICODE

The SDK has now been made fully Unicode-compliant. The LWSDK now supports Unicode character encoding
in all non-ASCII contexts. Not only does this allow plugins to use the full range of Unicode glyphs, but it also avoids
garbled text due to mismatched LightWave language choice and plugin language intent. Now, plugins will properly see
things as:

(Image used because the MySQL database used for Confluence doesn't like 4-byte Unicode characters)

This also allows the user to use file paths across locales and computer platforms without concern for character
limitations. LightWave's extensive legacy LWSDK support provides compatibility with prior-built plugins. Such plugins
will still have the previous limitations.
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Unified management of simulation systems

A new window has been added for more unified management of simulation systems. Right now, only Bullet is
included in the window, while other simulation systems are waiting to be added. There is SDK example code for how to
include your simulation system in this window, and you can reorder simulations in this window to better deal with
interactions between simulation systems.
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Installation

+ Installing LightWave - Windows — Installing LightWave on 64-bit Windows-based systems

+ Installing LightWave - Macintosh — Installing LightWave on 64-bit macOS systems

+ Installing LightWave - Render node — Installing LightWave as a render node for Windows and Mac systems

« Licensing — How to get a new purchase of LightWave properly licensed

+ Using LightWave — A general guide to LightWave and documentation use

« Feedback — LightWave 2019's Feedback Agent is a great tool to use when reporting issues or making feature requests

« Conventions for using LightWave
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Installing LightWave - Windows

v Click here to expand Table of Contents...
« System Requirements
» Hardware
« Operating System
+ Graphics Card

» Upgrading From a Prior Version
+ Software Installation

+ Installation Options

+ Legacy Plugins

« Running the Program

System Requirements
« Hardware

64-bit

Intel® Core™ 2 or better or AMD64 with SSE4 instruction set (Bulldozer onwards)
System RAM: 4 GB minimum

« Operating System

Windows 7 64-bit or better

« Graphics Card

NVIDIA® GeForce® 9 series or ATI Radeon HD 4000 series (minimum)

Minimum Screen Resolution: 1280 x 1024 pixels

Recommended Graphics card: GeForce 10 series or newer at 1920 x 1080 or better

Upgrading From a Prior Version

Those upgrading from an older version of LightWave 3D may have a USB hardware key (or parallel key on Windows

systems), also known as a "dongle". LightWave no longer requires a hardware key, but you may still find one useful at
times (as, for example, if you freelance at a firm with strict network policies).

Otherwise, the same installation instructions apply for an upgrade as for new users. The installation program will not
delete any existing objects, scenes, or images on your system unless an existing item has the same name and is in the

same directory as an item that LightWave 2019 installs. For this reason, you should install LightWave 2019 in a new
directory.
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@ NewTek strongly recommends that you backup your system before you install LightWave 3D.

Software Installation

Download and install the most recent version of LightWave for which you have a license here: https://
www.lightwave3d.com/account/. If you don’t already have an account you can download the trial version found here:
https://www.lightwave3d.com/try_lightwave/ and then create one.

Installation Options

After accepting the EULA, you will be asked what type of installation you wish to perform. Choose the Render node
entry if this installation is intended exclusively for rendering, rather than creating LightWave assets.

LightWave asks whether you wish to expand the Python runtime library. Users not interested in scripting can ignore this
option. The file extensions option is checked by default and should be unchecked only if you are running multiple
versions of LightWave. The Network Render Controller advanced options let you choose between an explicitly-launched
Task Tray application or a Windows service at startup. The fourth question pertains to how your machine will be
identified for network rendering.

Legacy Plugins

LightWave has a long and rich history and many plugins from that history. If you find yourself needing a legacy plugin
for resurrecting an old project or similar, you will find a file called legacy.zip in the support\plugins folder.

Installation - 87


https://www.lightwave3d.com/account/
https://www.lightwave3d.com/account/
https://www.lightwave3d.com/try_lightwave/

LightWave 2020 - LightWave 2020

Running the Program

LightWave 3D is started the same way as any other program on the particular platform on which it’s installed.
LightWave 3D has two major applications that work together: Layout and Modeler. Each program can be started
independently; however, you may also access them by clicking the appropriate button on their respective interfaces.

@ It has been reported that occasionally, the necessary libraries for proper Python use do not get installed. If this
is the case for you, installing the following two Microsoft visual c++ re-distributable modules required for
pywin32 to work will resolve the problem:

http://www.microsoft.com/download/en/details.aspx?id=13523

https://www.microsoft.com/en-us/download/details.aspx?id=30679

@ Intheinstallation are a pair of icons for troubleshooting firewall settings on Windows 10 systems. The two
icons labeled Configure are for tech support use and should only be started at the request of NewTek
technical support staff. The LightWave folder will no longer be inside the NewTek folder in the Start menu - it
will still be installed wherever you put it. Look for "LightWave" directly.

More...

Turn Interactive
Rotate 90 Selection
Mirror Selection

Linear

Linear Edges
Linear Corners
Across Disco
Subpatch

Sel:
500 mm Point

’o X\Dropbox\Docume...

Installation - 88


http://www.microsoft.com/download/en/details.aspx?id=13523
https://www.microsoft.com/en-us/download/details.aspx?id=30679

Installing LightWave - Macintosh

v Click here to expand Table of Contents...
« System Requirements
» Hardware
« Operating System
+ Graphics Card

« Upgrading From a Prior Version
+ Software Installation
« Installation Options

+ Legacy Plugins

« Running the Program

System Requirements
» Hardware
Intel processor
« Operating System
Sierra 10.12 or better

« Graphics Card

NVIDIA® GeForce® 9 series or AMD Radeon HD 4000 series (minimum)

Minimum Screen Resolution: 1280 x 1024 pixels

Recommended Graphics card: GeForce 10 series or newer at 1920 x 1080 or better

Upgrading From a Prior Version
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Those upgrading from an older version of LightWave 3D may have a USB hardware key (or parallel key on Windows
systems), also known as a "dongle". LightWave no longer requires a hardware key, but you may still find one useful at

times (as, for example, if you freelance at a firm with strict network policies).

Otherwise, the same installation instructions apply for an upgrade as for new users. The installation program will not
delete any existing objects, scenes, or images on your system unless an existing item has the same name and is in the
same directory as an item that LightWave 2019 installs. For this reason, you should install LightWave 2019 in a new

directory.

@ NewTek strongly recommends that you backup your system before you install LightWave 3D.
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Software Installation

Download and install the most recent version of LightWave for which you have a license here: https://
www.lightwave3d.com/account/. If you don’t already have an account you can download the trial version found here:
https://www.lightwave3d.com/try lightwave/ and then create one.

Installation Options

After accepting the EULA, you will be asked what type of installation you wish to perform. Choose the Render node
entry if this installation is intended exclusively for rendering, rather than creating LightWave assets.

LightWave asks whether you wish to install Python Site Packages, leave them checked unless you have a specific reason
to not want them since they will be expected by third-party Python scripts. If you say no to configuring Advanced
Options for the NRC Service, you will be asked to provide a name for network rendering for your machine. The advanced
options for the Network Render Controller start with the choice between an explicitly-launched Dock application or a
System Service (or daemon) that runs at startup. Next, you are asked how you'd like your diagnostics output, and the
question after pertains to how your machine will be referred to for network rendering. Lastly, there is a question
referring to UNC mapping for network drive use. After these questions are answered or ignored, the installation will
commence.

@ Asymbolic link to the LightWave configuration files will be created in the Documents folder to allow easy
access for licensing and clearing configs.

Legacy Plugins

LightWave has a long and rich history and many plugins from that history. If you find yourself needing a legacy plugin
for resurrecting an old project or similar, you will find a file called legacy.zip in the support\plugins folder.

Running the Program

LightWave 3D is started the same way as any other program on the particular platform on which it’s installed.
LightWave 3D has two major applications that work together - Layout and Modeler - the icons for which are located in
the LightWave folder. Each program can be started independently; however, you may also access them by clicking the
appropriate button on their respective interfaces.
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Mac Customization
OS X: Running Without the Hub

Layout and Modeler communicate with each other to keep assets and other data synchronized. Normally, this is
accomplished via the "Hub". The Hub is an application (Hub.app) that passes messages and data between applications
connected to it. Normally, Layout and Modeler automatically ensure the Hub is started and attempt to communicate
with it.

Some users may want to use this form automatic data exchange mechanism. They might want to work on different
projects in each application, prefer to synchronize data manually (by saving and loading files), or avoid some local issue
involving the Hub’s communication protocol.

In such cases, there are several ways to prevent the Hub from launching when Layout and Modeler or started.

1. Prevent the Hub from being found. The Hub is an application called "Hub.app". Renaming it to something
different prevents it from being found by Layout and Modeler; and they will not be able to connect with it.

2. Start Layout and Modeler with command line arguments from Terminal. Terminalis an application built-it to
macOS that allows users access to the command line arguments that Layout and Modeler offer. Terminal uses
the keyboard to execute commands. Some familiarity with the Terminal is required for this approach.

3. Create a "bash" script that, when double-clicked from Finder, will launch Layout or Modeler with the desired
command line arguments. Both TextEdit and Terminal are used in this procedure.

Create a Script for Starting Layout without the Hub

@ This approach can be used for "Layout.app" and "Modeler.app".

For Modeler, just replace occurrences of "Layout" with "Modeler".

1. Launch /Applications/TextEdit by double-clicking its icon.

2. Enter the following text into the edit window. Please note that it isimportant to have the ".app" extension included
in the filename. The location of your LightWave installation may differ, so adjust as needed.

® #!/bin/sh
open /Applications/NewTek/LightWave3D_2018.0.6/Layout.app --args -0

3. Make sure the format is set to plain text. Use the menu "Format | Make Plain Text", if necessary.

4. Save the text file to your desktop as "Launch Layout NoHub.app". Make sure to avoid using a ".txt" extension when
saving.
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5. Open a Terminal window using the /Applications/Utilities/Terminal application.

6. The script must be 'executable’ so it will launch as a command when double-clicked with the mouse instead of
opening as a text file. Make sure the current working path is the desktop (enter "cd ~/Desktop" if necessary) then enter
this command.

() chmod +x "Launch Layout NoHub.app"

@ Note that on some OS configurations, you may need to prefix the file name with "./", or, to avoid using quotes,
the spaces in the file name need to be escaped (i.e., a "\" before them).

So, either this:

chmod +x "./Launch Layout NoHub.app"

or this:

chmod +x ./Launch\ Layout\ NoHub.app

may need to be used instead.

7. Now, you can double-click the icon to launch Layout without the Hub.

Installation - 92



LightWave 2020 - LightWave 2020

OS X Special Menu

v Click here to expand Table of Contents...
+ 38 Mimics Control Modifier
« 3 'help' Mimics 'insert'
« 38 Fn Mimics Fn
« Opaque Popup Menus
» Opaque Utility Windows
« Scroll Wheel Mimics Option-Mouse
» Allow OpenGL Stereo
» Full Screen
+ Allow Hi-Res OpenGL

The Macintosh version of LightWave features a titlebar menu labeled Special which hosts a number of Mac-specific options.

88 Mimics Control Modifier

On by default. With this option on, the command key (38) can be used instead of the Ctrl key for Ctrl key shortcuts, like
Ctrl-L for Limited Region. Be aware there can be a conflict when 38Fn Mimics Fn is also on for Ctrl-Fn key shortcuts, like
Ctrl F5 for the Effects window.

3 'help' Mimics 'insert’

On by default. The Insert key on a Windows keyboard pauses playback of a scene, but a Macintosh keyboard doesn't
always have one. This entry enables the Macintosh Help key to replace the Insert key.
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3 Fn Mimics Fn

On by default. On some Macintoshes, hitting the Function key uses a system-wide utility like raising or lowering volume.
Using this entry enables direct function key use for shortcuts, like F5 for the Surface Editor.

Opaque Popup Menus

On by default. When off, popup menus and dropdown lists have a slightly transparent feel.

Opaque Utility Windows

Off by default. When enabled LightWave panels that cover any portion of the main window will become semi-
transparent during mouse manipulations within the main window. This helps with viewport manipulations without
moving the obscuring panels.

https://www.youtube.com/watch?v=0CbU78I8CMA

Scroll Wheel Mimics Option-Mouse

Off by default. This allows a mouse bi-directional scroll wheel/ball to manipulate viewports as if holding the option key
while click-dragging the mouse pointer. This aids in viewport navigation.
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Allow OpenGL Stereo

Off by default. Some Macs have display adapters that are capable of Stereo OpenGL (quad buffers). Enabling this
feature on display adapters that do not support it can be risky, so this feature is disabled by default. A restart of LW is
required when changing this setting.

Full Screen

Off by default. When on, LightWave fills the screen completely including the menu bar. The mouse needs to be moved to
the top of the screen to see menus.

Allow Hi-Res OpenGL

Although LightWave 2019 supports HiDPI monitors automatically now, this menu choice is still a valid one. If your
graphics card is not powerful enough, leaving this menu item in its default Off state may result in a faster OpenGL
display. Layout must be restarted after changing this setting.
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Installing LightWave - Render node

] ® B setup
--Setup Selection-- b
Choose the type of installation you prefer and click Next to continue. £
© Typical
LightWave will be installed with all options. Recommended for most users.
Render Node

Install only the files required to function as a render node.

InstallBuilder
Cancel < Back Next >

e |

When you launch the installer for LightWave you are presented with the choice of how to install. In addition to the
Typical and Custom (Windows-only) choices, LightWave 2019 includes a Render Node option. This installs just those
files needed to configure the host system as LightWave render node. After installation, the render node runs
automatically in the background, without any user interaction needed. The machine will then be ready to appear in the
NRC list of available computers.
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@ For completely unattended access on PC, select to configure advanced options for NRC and set to Windows
Service. On Mac, select System Service.

IPv4 Discovery

By default, render node discovery relies on the popular Bonjour zero-configuration network technology. However, if you
wish, you can opt to use IPv4 discovery instead. This will work automatically, but if your network requires the default
port number of 29572 to be changed, this needs to be set up when installing. To do so, choose to configure advanced
options for the Network Render Controller. There are several options to configure here, but if all you want is to change
the port number, click Next three times to get to the following screen:

The screen after is the naming for the NRC Service Identifier.

@ For completely unattended installation, perhaps necessary when installing on machines not present at the
install location, you can run the installer from the command line with arguments to select the various options
without running the GUI. Run the installer executable from the command line with the " --help" option to see
all the values that can be specified.
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--help
--help
--version

--unattendedmodeui

--optionfile

--debuglevel

--mode

--debugtrace

--installer-language

--prefix

e

expand_python_PySid

<unattendedmodeui>

<optionfile>

<debuglevel>

<mode>

<debugtrace>

<installer-language>

<prefix>

<expand_python_PySide

>
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Display the list of valid options
Display product information

Unattended Mode Ul
Default: none

Allowed: none minimal minimalWithDialogs

Installation option file

Default:

Debug information level of verbosity
Default: 2
Allowed: 01234

Installation mode
Default: gt
Allowed: gt win32 unattended

Debug filename

Default:

Language selection
Default: en

Allowed: sq ar es_AR az eu pt_BR bg ca hrcsdanlen et fi fr
deelhehuiditjakkkolvitnofaplptrorusrzh_CNsksles
sv th zh_TW tr tk va vi cy

Installation Directory
Default: ***unknown variable platform_install_directory***/

NewTek/LightWave_2019.0.0

PySide 1.2.4
Default: 1
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expand_python_pywin
32

expand_python_WinPD
B

expand_python_MySQ
Ldb

--expand_python_Nose

expand_python_NumP
y

expand_python_runti
me

--register_lws
--register_lwo
--register_extensions

--node_advanced

--node_operation_type

<expand_python_pywin
32>

<expand_python_WinPD
B>

<expand_python_MySQ
Ldb>

<expand_python_Nose>

<expand_python_NumP

y>

<expand_python_runtim

e>

<register_lws>

<register_lwo>

<register_extensions>

<node_advanced>

<node_operation_type>

pywin322.19
Default: 1

WinPDB 1.4.8
Default: 1

MySQLdb 1.2.5
Default: 1

Nose 1.3.8
Default: 1

NumPy 1.9.2
Default: 1

Expand Python Runtime
Default: 1

LightWave Scene (.lws)
Default: 1

LightWave Object (.lwo)
Default: 1

Register File Extensions

Default: 1
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Would you like to configure advanced options for the
Network Render Controller Service?

Default: 0

Select the NRC Service operation type

Default: task_tray

Allowed: task_tray service
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--node_account_type

--nrc_account_name

--nrc_account_pass

--logoutput

--loglevel

--logfilename

--fallbackport

--nodeid

--Setup

<node_account_type>

<nrc_account_name>

<nrc_account_pass>

<logoutput>

<loglevel>

<logfilename>

<fallbackport>

<nodeid>

<Setup>
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Select the NRC Service account
Default: user

Allowed: user network system

Account Name*

Default: .\<username>

Account Password*

Default:

Output Destination
Default: console

Allowed: console file

Logging Level
Default: warn

Allowed: info warn error

Log file
Default:

Base fallback port
Default: 29572

Network Render Controller Service Identifier

Default: <Machine_Name> NRC Service

Setup Type
Default: Typical

Allowed: Typical Screamernet Custom
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@ The command line sequence:

LightWave_2019.0.0_Win64_installer.exe --mode unattended --prefix <install
location> --node_operation_type service --Setup Screamernet --node_account_type
network --nrc_account_name "NT AUTHORITY\NetworkService" --nrc_account_pass

unused

This code block installs LightWave silently in "Render Node" mode, and sets the NRC Service to automatically
start the Windows service on boot.
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Licensing

This version of LightWave uses a software-driven licensing scheme, applicable to Windows 64-bit, and Macintosh OS X.
This approach facilitates online purchase and prompt delivery, without any need for a physical shipment (although a
hardware dongle can be purchased on request when so desired).

Although no longer required, those upgrading from older versions that required a hardware key can continue to use it if
they wish (see note in the section Upgrading From a Prior Version). Note that commercial plugins that use the SDK* to
reference a dongle will now work without one. Also as before, multiple LightWave instances can be run concurrently on
the same machine.

New purchasers of LightWave can purchase a hardware dongle on request but it won’t be necessary, meaning that
LightWave can become a completely digital product making purchasing licenses much simpler since no physical
product will need to be shipped.

Purchasing and Activation

The www.lightwave3d.com website is open 24/7, 365 days a year, so you can you buy a new LightWave license or
upgrade to the latest version at your convenience. LightWave is also available through your favorite reseller, if you
prefer.

To check out pricing, visit the Store pages at www.lightwave3d.com; you don’t need to be logged in to do so. Click Buy
Now to display the price, including sales tax, in your local currency. If you wish to make a purchase, enter your payment
details and hit next. A confirmation page allows you to review the details and make any necessary edits, and then you
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can hit next again. After a few moments to process your payment, you will be presented with download options for
LightWave and the license.key file.

@ Ifyou already have the trial version of LightWave (11.0.3 or more recent) installed, you only need to download
the license.lwk file, and apply that to your Trial Edition for it to become a full license.

To apply the license.lwk, just launch either Layout or Modeler, drag the lwk file icon over the window, and drop it.
Afterward, to restart LightWave to activate your license.

Note: If you lack Internet access, send a letter containing your address, LightWave serial number, your reseller’s details,
and what sort of computer you will use LightWave on to:

NewTek

Attn: Customer Service
5131 Beckwith Blvd
San Antonio, TX 78249

FAQ

Will my dongle continue to work?
Dongles will continue to work and can continue to be used. If you are still running Windows XP you will have to keep
using the dongle. Software licensing needs Vista or more recent.

Will my commercial plugins work if I don’t use my dongle?
Commercial plugins tied to a dongle should* work equally well with the software license.

l usually have several Layouts open and a couple of Modelers. Will I still be able to do that with a software dongle?

Multiple LightWave instances can be run on a machine using the software lock. However an alert is shown if multiple
instances using one license are run on different machines on a single network.

What happens if | run multiple copies of the same license on different machines on the network?
You will get a message that your dongle could not be found and then a message saying that the number of licenses
owned has been exceeded. You can either buy additional licenses or close other copies.

I like the dongle. Will I still be able to buy new seats using it?

Yes, you can purchase a dongle if you wish. Please allow adequate time for your order to arrive (you may, of course, use
the fully-featured trial edition before your order arrives,).

I would like to upgrade an older license of LightWave that | bought from someone to the latest version. Will I be able
to?

Yes. As long as you bought a full version with a dongle you can upgrade it. Purchasing an older version of LightWave
without a dongle means that the owner is selling an upgrade, not a full version.

If  want to drop my LightWave on a USB key and take it to a job can I?

Yes, but you will continue to need to use your dongle. The software license only works when you install LightWave
locally using the provided installer.
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* Commercial plugins getting the Lock ID using the SDK will normally work without changes. Plugins using their own
scheme may need to be updated.
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Using LightWave

v Click here to expand Table of Contents...
+ LightWave 3D
+ Typographic Conventions

« Typefaces
» Keystroke Combinations

« Mouse Operations

+ Symbols
» Using the Wiki Documentation

LightWave 3D

LightWave 3D’s many features are presented in two distinct and specialized environments. In general, LightWave
Modeler, or simply 'Modeler', is focused on 3D object creation, while LightWave Layout (or just 'Layout') is where you
stage these objects, animate them, and render output.

Layout employs numerous control panels to group related tools and features. Toolbar buttons typically serve as
shortcuts to frequently used items in these panels. For this reason, this manual explores Layout’s features panel by
panel, then continues with a more workflow-based discussion.

In contrast, most Modeler tools are provided in Toolbars, hence their explanation is generally organized in toolbar
order.

@ There are several further parts of LightWave that you may or may not be running:

« The Hub - The Hub is a communications tool with a black-on-gray icon in your Windows taskbar or OSX
Dock that liaises between Layout and Modeler. It runs by default and is responsible for passing
modifications in objects - either geometry or surfacing - between Modeler and Layout, or vice versa

« NRC Tasker - If you are using the machine you installed LightWave on as a render node, it is likely you
will have a green icon representing NRC.

« The QT32 Server - This will run whenever you save to a Quicktime animation file and has a purple icon.
Apple never created a 64-bit version of the format, so this server acts as a "translator" from 64-bit
LightWave to 32-bit Quicktime

Typographic Conventions

The following conventions will be used throughout this manual.
Typefaces

ALL CAPS  Computer keys, directories, device names (e.g., ENTER, C:\LIGHTWAVE\OBJECTS, CTRL+P, etc.).
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Keystroke Combinations

KEY1+ KEY2 Simultaneous keystrokes. Hold the first key and press the second key.

Mouse Operations

LMB Left mouse button

MMB Middle mouse button (if present)

RMB Right mouse button

Selecting Single-clicking an element with the LMB so that it becomes active or
selected.

Deselecting Single-clicking an element with the LMB so that it becomes inactive or
unselected.

Activating Selecting an option by clicking on its toggle button.

Deactivating Unselecting an option by clicking on its toggle button.

Clicking Placing your mouse pointer over something and then pressing a mouse

button. This nearly always means the LMB.

Right-clicking Clicking an element with your RMB.
Double-clicking Rapidly clicking an element twice.
Dragging Selecting an element with your mouse pointer and continuing to hold

the mouse button down as you move your mouse. This nearly always
means with the LMB.

Symbols

© The warning symbol will highlight a discussion that warns you about something. You should pay special
attention to text marked with this symbol.

(@ The Info symbol will give you some additional information about the section you're in.
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@ The note symbol will highlight a discussion that is particularly noteworthy or interesting information that will
not necessarily make you smarter with LightWave, but will allow you to amaze and amuse your friends with
your inside knowledge of 3D industry trivia.

Using the Wiki Documentation

While first-time users may wish to start at the beginning and proceed through the entire manual, if you need to find
something specific, the Wiki’s Search feature can save a lot of time.
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Feedback

Feedback Agent

User feedback is the life blood of LightWave’s development. The Feedback Agent is provided so you can give the 3D
Team the best possible information about issues you may encounter, or features you’d like to request. It can create a
log when problems occur, and email it directly to NewTek’s bug reporting system.

To access the Feedback Agent, visit the Help menu in either Layout or Modeler. There you will see the following options:

Submit a Bug Report h‘
it

Submit @ Feature Requ

Choose whichever is appropriate and you will be presented with the following window:

The first step is to fill your identity. We'll want to keep you updated for the progress for your report, so it's important
you enter your details correctly here.
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Enter a real email address so we can keep you informed of progress with your bug or feature request

You can have the Feedback Agent remember your credentials 