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Software License and Limited Warranty
PLEASE READ CAREFULLY BEFORE INSTALLING THIS

SOFTWARE. BY INSTALLING THIS SOFTWARE, YOU AGREE TO
BECOME BOUND BY THE TERMS OF THIS LICENSE. IF YOU DO NOT
AGREE TO THE TERMS OF THIS LICENSE, RETURN THIS PACKAGE
TO THE PLACE WHERE YOU OBTAINED IT WITHIN 15 DAYS FOR A
FULL REFUND.

1. Grant of License

The enclosed computer program(s) (the “Software”) is licensed,
not sold, to you by NewTek for use only under the terms of this
License, and NewTek reserves any rights not expressly granted to
you. You own the disk(s) on which the Software is recorded or fixed,
but the Software is owned by NewTek or its suppliers and is
protected by United States copyright laws and international treaty
provisions.

The copyright restrictions of this license extend to any further
updates, software patches, or bug fixes made available to you by
NewTek, whether distributed by floppy disc, CD-ROM, or in an
electronic format via BBS, ftp, e-mail, etc.

This License allows you to use one copy of the Software on a
single computer at a time. To “use” the Software means that the
Software is either loaded in the temporary memory (i.e., RAM) of a
computer, or installed on the permanent memory of a computer (i.e.,
hard disk, CD-ROM, etc.).

You may use at one time as many copies of the Software as you
have licenses for. You may install the Software on a common storage
device shared by multiple computers, provided that if you have
more computers having access to the common storage device than
the number of licensed copies of the Software, you must have some
software mechanism which locks out any concurrent user in excess
of the number of licensed copies of the Software (an additional
license is not needed for the one copy of Software stored on the
common storage device accessed by multiple computers).

You may make one copy of the Software in machine readable
form solely for backup purposes. The Software is protected by
copyright law. As an express condition of this License, you must
reproduce on the backup copy the NewTek copyright notice in the
following format “© 2001 NewTek”

You may permanently transfer all your rights under this License
to another party by providing such party all copies of the Software
licensed under this License together with a copy of this License and
all written materials accompanying the Software, provided that the
other party reads and agrees to accept the terms and conditions of
this License.

2. Restrictions

The Software contains trade secrets in its human perceivable
form and, to protect them, YOU MAY NOT REVERSE ENGINEER,
DECOMPILE, DISASSEMBLE, OTHERWISE REDUCE THE SOFTWARE
TO ANY HUMAN PERCEIVABLE FORM. YOU MAY NOT MODIFY,
ADAPT, TRANSLATE, RENT, LEASE, LOAN, RESELL FOR PROFIT, OR
CREATE DERIVATIVE WORKS BASED UPON THE SOFTWARE OR ANY
PART THEREOF.

3. Termination

This License is effective until terminated. This License will
terminate immediately without notice from NewTek or judicial
resolution if you fail to comply with any provision of this License.
Upon such termination you must destroy the Software, all
accompanying written materials and all copies thereof. You may also
terminate this License at any time by destroying the Software, all
accompanying written materials and all copies thereof.

4. Export Law Assurances

You agree that neither the Software nor any direct product
thereof is being or will be shipped, transferred or re-exported,
directly or indirectly, into any country prohibited by the United
States Export Administration Act and the regulations thereunder or
will be used for any purpose prohibited by the Act.

5. Limited Warranty and Disclaimer, Limitation of Remedies and
Damages.

YOU ACKNOWLEDGE THAT THE SOFTWARE MAY NOT SATISFY
ALL YOUR REQUIREMENTS OR BE FREE FROM DEFECTS. NEWTEK
WARRANTS THE MEDIA ON WHICH THE SOFTWARE IS RECORDED
TO BE FREE FROM DEFECTS IN MATERIALS AND WORKMANSHIP
UNDER NORMAL USE FOR 90 DAYS FROM PURCHASE, BUT THE
SOFTWARE AND ACCOMPANYING WRITTEN MATERIALS ARE
LICENSED “AS IS.” ALL IMPLIED WARRANTIES AND CONDITIONS

(INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE) ARE DISCLAIMED AS TO THE
SOFTWARE AND ACCOMPANYING WRITTEN MATERIALS AND
LIMITED TO 90 DAYS AS TO THE MEDIA. YOUR EXCLUSIVE REMEDY
FOR BREACH OF WARRANTY WILL BE THE REPLACEMENT OF THE
MEDIA OR REFUND OF THE PURCHASE PRICE. IN NO EVENT WILL
NEWTEK OR ITS DEVELOPERS, DIRECTORS, OFFICERS, EMPLOYEES
OR AFFILIATES BE LIABLE TO YOU FOR ANY CONSEQUENTIAL,
INCIDENTAL OR INDIRECT DAMAGES (INCLUDING DAMAGES FOR
LOSS OF BUSINESS PROFITS, BUSINESS INTERRUPTION, LOSS OF
BUSINESS INFORMATION, AND THE LIKE), WHETHER FORESEEABLE
OR UNFORESEEABLE, ARISING OUT OF THE USE OR INABILITY TO
USE THE SOFTWARE OR ACCOMPANYING WRITTEN MATERIALS,
REGARDLESS OF THE BASIS OF THE CLAIM AND EVEN IF NEWTEK
OR AN AUTHORIZED NEWTEK REPRESENTATIVE HAS BEEN ADVISED
OF THE POSSIBILITY OF SUCH DAMAGES.

The above limitations will not apply in case of personal injury
only where and to the extent that applicable law requires such
liability. Because some jurisdictions do not allow the exclusion or
limitation of implied warranties or liability for consequential or
incidental damages, the above limitations may not apply to you.

6. General

This License will be construed under the laws of the State of
Texas, except for that body of law dealing with conflicts of law. If any
provision of this License shall be held by a court of competent
jurisdiction to be contrary to law, that provision will be enforced to
the maximum extent permissible, and the remaining provisions of
this License will remain in full force and effect. If you are a US
Government end-user, this License of the Software conveys only
“RESTRICTED RIGHTS,” and its use, disclosure, and duplication are
subject to Federal Acquisition Regulations, 52.227-7013 (c)(1)(ii).
(See the US Government Restricted provision below.)

7. Trademarks

LightWave 3D and LightWave are trademarks of NewTek. All
other brand names, product names, or trademarks belong to their
respective holders.

8. US Government Restricted Provision

If this Software was acquired by or on behalf of a unit or agency
of the United States Government this provision applies. This
Software:

(a) Was developed at private expense, and no part of it was
developed with government funds,

(b) Is a trade secret of NewTek for all purposes of the Freedom
of Information Act,

(c) Is “commercial computer software” subject to limited
utilization as provided in the contract between the vendor and the
government entity, and

(d) In all respects is proprietary data belonging solely to
NewTek.

For units of the Department of Defense (DoD), this Software is
sold only with “Restricted Rights” as that term is defined in the DoD
Supplement to the Federal Acquisition Regulations, 52.227-7013 (c)
(1) (ii).

Use, duplication or disclosure is subject to restrictions as set
forth in subdivision (c) (l) (ii) of the Rights in Technical Data and
Computer Software clause at 52.227-7013. Manufacturer: NewTek,
5131 Beckwith, San Antonio, TX 78249.

If this Software was acquired under a GSA Schedule, the US
Government has agreed to refrain from changing or removing any
insignia or lettering from the software or the accompanying written
materials that are provided or from producing copies of manuals or
disks (except one copy for backup purposes) and:

(e) Title to and ownership of this Software and documentation
and any reproductions thereof shall remain with NewTek,

(f) Use of this Software and documentation shall be limited to
the facility for which it is required, and,

(g) If use of the Software is discontinued to the installation
specified in the purchase/delivery order and the US Government
desires to use it at another location, it may do so by giving prior
written notice to NewTek, specifying the type of computer and new
location site. US Governmental personnel using this Software, other
than under a DoD contract or GSA Schedule, are hereby on notice
that use of this Software is subject to restrictions which are the
same as or similar to those specified.
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Motion Mixer

MotionMixer, a master plug-in, was designed to bring the same
concepts found in non-linear video editing to computer animation. You
can store, re-use, and adjust motions for entire hierarchies. You can even
mix motions together.

MotionMixer's “actors” define objects or groups of objects, while
“motions” define their animations. The Timeline gives you the ability to
move, trim and scale motions together. You can add “transitions” to
control exactly how motions blend together. Creating incredibly complex
animations from a library of relatively simple moves is fast and easy,
bringing exciting possibilities to your LightWave animations.

The best way to get comfortable with MotionMixer is to set
something up yourself.

1 Choose Motion Mixer on the toolbar to run MotionMixer. (You may
also, display the Master Plug-ins panel. Then add MotionMixer to
your scene. Double-click it to open its panel.)

MotionMixer panel

The MotionMixer panel is broken down into four areas, Actors and
Motions on the left, and the Timeline and toolbar buttons on the
right. Beneath the toolbar is the familiar frame display.



Beneath the frame display are the MotionMixer “tracks” where
motions and transitions are placed. There can be any number of
tracks, each of which can hold any number of motions or transitions.

2 In Layout, select the camera. Next, click Create Actor. Enter
ACTORCAMERA as its name and click OK.

The Set Pose Frame field determines which frame in the scene
MotionMixer will use as its reference point. Generally, this is the
frame at which a character is in its rest or set-up pose, or the frame
where a mechanical assembly is in its starting position—often frame
0.

When you create an actor, you are telling MotionMixer which items in
the scene you want it to control as a group. Scene items may be
added or removed at any time and an actor can contain items of
different types (i.e., objects, bones, cameras, and lights). However, an
item can only belong to one actor. An actor may represent a character
and its bone structure, a mechanical apparatus such as an aircraft's
landing gear, or as in this case, an individual item such as the scene's
camera.

Create Actor dialog

3 The panel will begin to come to life. The Actor List pop-up menu will
display the “current actor”, which we just created. If you had other
actors, you could use this pop-up menu to change the current actor.

MotionMixer panel with actor added

If there were multiple actors in a scene, you would choose the
“current actor” from the Actor List pop-up menu. The current actor is
the one you want to work with and the one whose tracks and motions
are displayed on the Timeline.

The actor information display shows the number of actors in the
scene and the number of items defined in the current actor.
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4 Now, let’s create a motion. Motions are segments of animation that
can represent anything from a character's walk cycle to a jet fighter
performing a barrel roll. When an actor is active, MotionMixer
controls it. So to create a motion in Layout, you must first deactivate
the actor. Disable Actor Active.

5 In Layout, keyframe the camera so that it moves straight along the Z
axis from frame 0 through 40. Make a key at frame 20 that makes it
jump up along the Y axis.

Jumping camera

6 Click Create Motion on the MotionMixer panel. Enter JUMP for the
Motion Name and set the End Frame to 40, since that is the end of
the motion we set up. Leave other settings at their default and click
OK.

If we had used Selected Items instead of Actor Items, the motion
would come from items selected in the scene.

Create Motion dialog
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“XChannels” are non-transformation channels (i.e., any channel other
Position, Rotation, and Scale...or is that a long-running sci-fi TV
show?). Select XChannels opens a new panel that allows you to
specify which XChannels will be present in the motion. However, you
can always toggle them on and off later in the Channel Editor.

Clear Channels removes the animation from the items in Layout—
after capturing into MotionMixer of course. Since MotionMixer
normally overrides and controls the motion, the animation is not
usually needed. However, you may wish to disable Clear Channels, so
you can create further motions from different parts of the same
animation.

MotionMixer after adding motion

7 The actual keyframed motion of the camera has now been “sucked”
into MotionMixer. If you drag the Layout frame slider, you will notice
the camera doesn’t move.

The motion information display will show the number of motions that
are defined in the current actor and the number of items contained in
the current motion.

The Motion List pop-up menu will display the “current motion”,
which we just created. If the current actor had other motions, you
could use this pop-up menu to change the current motion—this is the
motion you are working with.

8 OK, we can finally add a motion to the timeline. Click Add Motion on
the toolbar and then click on the 00 Timeline slot at frame 0. This will
add the motion to the timeline.
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Motion added to Timeline

If you want to cancel the operation, prior to clicking in the Timeline,
click in an empty area of the panel, outside of the Timeline display. To
remove a motion from the Timeline select it with your LMB and press
the DELETE key.

9 Enable Actor Active and drag the Layout frame slider. MotionMixer is
now in control and moves the camera.

You can reposition the motion by dragging the center of the motion
bar. You can scale the motion by dragging either end of the bar to
resize it. The range and scale of the motion will be displayed at the
bottom of the panel.

10 Save this scene for future use!

Motion Properties
A motion's properties can be edited by right-clicking a motion in the

Timeline. The motion can be renamed by simply editing the Motion
Name field. The Scale field allows the motion's scale to be modified
numerically. Use Local Start Frame and Local End Frame to trim the
ends of a motion without changing the original data.

Motion Properties panel
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A motion uses “behaviors” in the same way that LightWave uses them
in the Graph Editor. After you click OK, you will see any behaviors added
to the appropriate ends of the motion on the Timeline. You can change
the length of a behavior by dragging its end. (See Chapter 8 for more
information on behaviors.)

Changing length of Post Behavior

Normally, when you move a motion that has a behavior, the behavior
will move along with the motion and retains its length. However, the
Frame Lock option “pins” the start or end frame of a behavior to the
Timeline. Dragging the motion will shorten or lengthen the behavior.
Eventually, it will push the behavior once it has reached its minimum
length.

Blending Motions with Transitions
Transitions are one of the most powerful features of MotionMixer.

They allow you to blend motions together.

1 Start off where the previous exercise left off. We want to create
another motion so disable Actor Active.

2 Create a keyframe at frame 60 so that the camera moves along the Z
axis, but rotates 360 degrees on its heading.

3 Click Create Motion. Use MOVEROTATE for the motion name. Other
settings can be left at their defaults. Click OK.

MoveRotate motion

4 Set the scene’s last frame to 120. Add the motion to slot 01 on the
Timeline.
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MoveRotate motion added to Timeline

5 Click on the Jump motion bar and then click Add Transition on the
toolbar. Next, click the MoveRotate motion bar. This adds a transition
between the two motions.

Transition added between two motions

Press Layout's play button and watch the movement of the camera.
During the frames controlled by the transition (41 through 59), the
camera’s position is interpolated to line up with the start of the
second motion. You should notice that the movement between the
motions is quite abrupt. This is because it is a linear interpolation
curve by default. For a smoother blend, read on.

6 Right-click on the transition bar. This brings up the Graph Editor and
the transition should be listed as an animation channel!

The vertical range of the curve represents the percentage of
transition. For example: a value of 0% means 100% of the start motion
and 0% of the end motion, 60% means 40% of the start and 60% of the
end, and so on.

The horizontal axis, which normally is frames, represents how far
through the transition you are—not the range of frames in the
transition. For example: 0 means the start of the transition (i.e., 0%)
and 100 means the end (i.e., 100%).

NOTE
Ignore the time slider in the curve window, if you're scrubbing the
animation in Layout. It does not reflect the position within a transition.
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To smooth out the transition, you simply set the Tension to 1 for both
Incoming Curves (they are both TCB Splines). You can do this quickly
by right-clicking on each key and selecting Ease In/Out from the pop-
up menu.

Of course, since this is like any other curve, you can add more keys,
use different Incoming Curve options, and so on. However, the first
and last keys should always be left at 0 and 100. If you add new keys,
only add them between 0 and 100 or you will likely get unpredictable
results.

Transition added between two motions

7 Close the Graph Editor and watch the animation playing back. You'll
see a smoother transition, but the difference in the end of the first
motion and the start of the second is too great to achieve a totally
smooth blend. The smoothest blends are most often achieved by
overlapping the motions, so that the transition starts before the first
Motion finishes and ends after the second has started.

8 Drag the MoveRotate motion back so it starts at around frame 10. As
you adjust the amount of overlap you'll see the blend become much
smoother. Remember that you can drag motions while Layout is
playing, so you can modify the transition overlap interactively.

Overlapping motions

Renaming or Replacing Items in Layout
Renaming or replacing an item in Layout that belongs to an Actor will

update the Actor and any motions. However, the channel names (as seen
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in the Graph Editor) will not be updated until the scene has been saved
and reloaded. This does not affect the operation of MotionMixer, but you
should save and reload as soon as it is convenient.

The Track Area
Each track can be deactivated by clicking on the eye icon with your

RMB. When a track has been deactivated, all motions and transitions on
the track are also disabled. This is useful for isolating a motion on
another track, so that it can be worked on without the effects of any
transitions or blending.

The display can be scrolled horizontally by holding down the ALT key
while dragging your LMB on an empty area of the display. Scrolling the
display vertically can be achieved by using your UP and DOWN

Arrowkeys.

The plus (+) button on the toolbar adds a new track to the Timeline
at the end of the current list of tracks. The minus (-) button removes the
currently selected track along with any motions on it. You can select a
track by clicking on it.

Selection Menu
The Selection Menu can be used as shortcuts to select items in

Layout.

Selection menu

Actor Menu
The Actor Menu pop-up menu provides methods for working with

actors and the items defined within them.

The Actor Menu.

Add Items adds the currently selected items in Layout to the current
actor.
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Removes Items removes the items selected in Layout, from the
current actor. MotionMixer will no longer control these items. This does
not clear the item from Layout, however. Clearing an item from your
scene will also remove it from an Actor.

You can use Scan XChannels to add Endomorph channels, if
MorphMixer is added to an item after that item has been added to an
actor. MotionMixer allows you to mix all of the animation channels
belonging to an item. The non-transformation channels (i.e., any channel
other Position, Rotation, and Scale) are called “XChannels.” Other
examples of XChannels are: a light's RGB color and Intensity channels, a
camera's Zoom Factor, an object's Dissolve channel, and so on.

Free Actor removes the current actor from memory. All items
contained in the actor are removed and all motions are freed.

Edit Actor Map opens the Actor Map panel, discussed below.

Motion Menu
The Motion Menu provides methods for working with motions and

the items defined within them.

The Motion Menu.

Add Items adds the currently selected items in Layout to the current
motion. Use this when you need items of different types in the same
motion.

Remove Items removes the currently selected items in Layout from
the current motion. Any animation data for these items will not be
restored.

Load Motions loads a motion into the current actor. Motion files have
an .HMOT file extension and contain data for all the items in an animation.
If the motion that's being loaded contains animation data for items that
are different from those in the current actor, the Motion Mapping panel
will be displayed.

Save Motion saves the current motion to disk. 
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Copy Motion creates a copy of the current motion. You will be
prompted for a name, after which the motion will be added to the
Motion List.

Rename Motion allows you to change the name of the current
motion. This can also be done in the Motion Properties panel.

Free Motion removes the current motion from memory, all channels
are cleared and the motion is removed from the actor. 

Actor Maps
The Actor Map informs MotionMixer which channels in an item

should be evaluated on playback and while “baking.” By default, all
channels and all items are active.

The Map Actor panel

Usually, an animation will not use all channels in all items. Having
fewer channels active will improve playback performance in complex
scenes and reduce the amount of keyframe data generated by the baking
process. For example, in a character bone hierarchy, scaling is likely
never used, so these three channels can be deactivated for each item.
Moreover, often there is only one item that has any positional animation
(e.g., the pelvis), so all the other items can have their position channels
deactivated. Finally, some bones, like an elbow joint, only rotate around
one axis, so the other two rotation axes can be deactivated.

To toggle the state of an item or channel, click in the column marked
On. A check mark in this column indicates that the item or channel is
active. An [L] indicates that this item or channel is locked (i.e., inactive).
This is a global setting and overrides any states set in the Channel
Editor.

NOTE
Actor Maps are saved and loaded in the Lightwave scene file.
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Editing Motions
The Edit Motion button on the toolbar places the currently selected

motion back into Layout for editing. All other tracks and motions are
disabled while this mode is active. Once the motion is in Layout, you can
edit the animation as you would normally. When you've finished making
changes, toggle the Edit Motion button off. This will bring up the Edit
Motion dialog.

Edit Motion dialog

Accept Changes to Motion updates the motion with the changes you
made. Discard Changes to Motion does not update the motion.

Restore Channels restores any animation that was present in Layout
before editing the motion. Keep Channels leaves the motion in Layout.
This is handy for creating new animations based off an existing motion.
Clear Channels clears all the channels in Layout associated with the
motion's items. Motions are placed back at the frame/time from where
they were created and are reset to their original (100%) scale.

Baking Motion
The Bake Motion button on the toolbar allows a range of frames to

be recorded by evaluating the animation at a specified interval. This
enables any combination of motions, transitions, and behaviors to be
collapsed into a single motion that can be loaded back into MotionMixer
or just used in Layout.

Edit Motion dialog
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The Start Frame, End Frame and Frame Step fields specify the range
of frames that will be baked and the frequency of the evaluation. Note
that MotionMixer will always create a key on the first and last frames of
the range.

NOTE
Often a Frame Step of 2 or 3 is accurate enough.

By enabling Create Motion, MotionMixer will automatically create a
new motion from the baked sequence and place it in the Motion List.
The Motion Name field enables you to specify a name for this new
motion. If this is disabled, the baked keyframes will be left in Layout,
allowing you to perform further editing before creating a motion as
described earlier.

To bake a motion:
1 Click the Initialize button. This attaches the MotionMixerBaker

motion plug-in to all the items in the actor. When this action is
finished, the Bake button becomes active. 

2 Click the Bake button. MotionMixer steps through the specified range
of frames and records each item’s animation by creating new
keyframes in Layout. When the process has finished the
MotionMixerBaker motion plug-ins are automatically removed.

The current Actor Map determines the items and channels that are
baked. If an item or channel is locked, then no new keys will be made for
it. This is an effective way of reducing the amount of new data created
and optimizing the resulting motion.

NOTE
Currently, you will need to bake the entire animation sequence, if you
intend to render the scene with ScreamerNet. Once this is done,
remove the MotionMixer plug-in from the scene and save the scene
using a different name.

NOTE
Baking does not currently support XChannels.

The Channel Editor
The Channel Editor gives you complete control over which motions,

items and channels contribute to your animation. Open it by clicking
Channel Editor on the toolbar.
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The Channel Editor

The panel contains three lists. The list on the left controls the states
of the motions that are currently placed on the Timeline. Clicking in the
left hand On column, toggles the state of each motion. In the center of
the panel is the Items list. This shows all the items that are controlled by
the motion selected in the Motion List. Any or all of these items can be
enabled or disabled. The list on the right shows the state of the channels
for the item currently selected in the Motion Items list. If a channel is
marked with the [L] symbol, that channel has been locked by an Actor
Map and cannot be altered here.

The Channel Editor can be used to combine two or more motions
together. For example, say you have a character walk cycle and a waving
animation and you'd like to combine them to create a walking waving
animation. First, you'd position each motion on the Timeline so that they
play at the same time.

Then, open the Channel Editor to edit the state of the items in each
motion. In the walk cycle animation, you'd disable all the items for the
upper body, leaving just the legs animating. 

For the waving animation, you'd disable all the items relating to the
character's lower body, leaving just the upper body animating. Now,
when you play back the animation, you'll see the lower body animation
from the walk cycle playing along with the upper body animation from
the waving animation. The resulting animation can then be baked and
saved for future use. Other animations could be layered on top of these,
providing an easy way to add secondary motion to your work.

Offset Editor
By default, MotionMixer uses an absolute offset when evaluating

motions. This means that each motion is evaluated in isolation from any
other motion on the Timeline. Alternatively, a motion may be offset from
another motion. This is called a “relative offset.” If you want a motion to
continue on from the point at which another motion has finished, you
can use a relative offset.
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The Offset Editor

To set an offset:
1 Select the motion on the Timeline that you'd like to set the offset for

and click on the Offset Editor button on the toolbar.

2 Select the motion you want to create an offset from the Offset From
pop-up menu and the type of offset from the Offset Type pop-up
menu. Note that you cannot offset a motion from itself.

To remove an offset:
You can remove an offset from a motion either by setting Offset From

to (none) or setting the Offset Type to Absolute.

More on XChannels
When you create an actor, or add items to an actor, MotionMixer

looks for any non-transform channels and assigns them automatically. If
channels are added to an item after it has been added to an actor,
MotionMixer will detect the change and add them to the actor. The
exception to this is Endomorphs. Endomorph channels will be added to
an actor automatically only when MorphMixer has been added before the
item was added to the actor. If MorphMixer is added after that item has
been added to an Actor, you must use Scan XChannels in the Actor
Menu, which was mentioned earlier

Removing XChannels from an actor is achieved by either using the
Remove Items entry in the Actor Menu, clearing the item from the
scene, or manually removing the MM_ChannelDriver modifier on the
Graph Editor.
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