


EDITOR'S MESSAGE 
by John Gross 

I became addicted to LightWave 3D when I first saw it being 

demonstrated by Allen Hastings at a Chicago Ami-Expo in 

1990. Its intuitive interface and incredible picture quality 

made me jump off of the Turbo Silver wagon pretty qUickly. Landing 

on the ground, I immediately rebounded up into the lightWave band­

wagon. The first day I installed my Video Toaster, I remember staying 

up all night playing with LightWave. I didn't stop until the sun rose. 

A few years later, I am still addicted to LightWave, so much so that 

it is now a major part of my life and I use it evety day in my line of 

work. I've seen four versions of this program come along and each 

one keeps getting better and better. Now LightWave is available for 

many different computer platforms, and I want to see it being used 

evetywhere! 

About a year and a half ago, we came up with the idea of LIGHT­

WA VEPRO. It's purpose is to supply the LightWave community with a 

source of profeSSional tips, tricks and tutorials. We've received a 

great response and are continuing to push the "LightWave envelope" 

with each issue. 

This special edition of LIGHTWAVE PRO includes a sample of some 

of the articles found in evety issue. We hope you enjoy it! 

.J::h1 G:as :is a s..pav.is:irrJ a:-rirratcr fi:r kiblin Jhcgirg, a ~ 
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Recycling Objects 
Proper Uses of Subdivide and Smooth 

I f you 're like me or most lightWave animators 
I've met, you've collected tens, if not hundreds, 
of megabytes of public-domain objects. These 

objects selve a good purpose by giving new lightWave 
users an opportunity to practice animation and surfac­
ing (especially since modeling objects from scratch is 
a bit daunting to the 3D novice). Animators who move 
on to the professional level, however, often find that 
the objects found in public-domain libraries either 
lack detail or possess too much to be used efficiently 
in a production, given restrictions in memolY ~mdJor 
rendering time. Wouldn 't it be nice if you could eiUler 
increase or decrease the level of detail in an existing 
object, fixing imperfections and fine-tuning its render­
ing qUality automatically? By using a few new Modeler 
tools, that is exactly what you can do. Dig into those 
directories with the date stamps from 1991-it's mod­
eling time. 

The Subdivide Tool 
Hopefully, you've tinkered with the Subdivide tool 

found in the Polygon menu under Transform. If not, 
don 't wony; we 're going to start with the basics and 
work our way up. 

First, we need an object. Load the apple into Layer 
I and notice the edges in wireframe (Figure I). Let's 
make the apple more useful for closeup as well as 
medium and long shots. Phong shading smooths the 
polygons well, but since it doesn't actually add any 
detail to the object, the shape of the individual poly-

Figure 1: load an object and its view edges. 
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gons is clearly visible. Before we proceed to subdivide 
the apple, we must first change all of its quadratic 
polygons to triangular polygo ns (the Modeler 's 
Subdivide tool requires triangular polygons to work 
properly) . Fortunately, the Triple tool is in the same 
Polygon/Transform section of Modeler as th e 
Subdivide tool. Click on the Triple button or select 
Shift-t on the keyboard to triple all of the apple's poly-
gons. 

Once the apple is composed exclusively of triangu­
lar polygo ns , it's ready to subdivide. Select the 
Subdivide tool (Shift-d) and choose the Smootll option 

by Grant Boucher 

and OK. We' ll talk about the Faceted option and the Figure 2: Notice the amouni of points. 
Max Smoothing Angle in a little bit. 

Quite a difference, huh? The Subdivide Smooth tool 
actually creates a spline across the points of the poly­
gon to be subdivided and finds the intersection with 
that curve for the creation of any new point. In Figure 
2, the apple looks like it was initially created with 
more points. It also renders 

able in the public domain, let's invest a minute or two 
and see if this object can be improved. 

Let's Triple and Subdivide Smooth the chess piece. 
Zoom in and notice that the little groove in th e 
Bishop's head is filled with polygonal lumps (Figure 

better in a closeup view. You W Id't -t b -
might want to save this ver- OU n I e nice 

3), and the lower sections of 
the Bishop have buckled as if 
somethin g was pushing it 
into the ground. That's not sion as AppleSub or Apple­

Med, because it now has if you could either 
four times as many polygons 
as the original and thus 
takes longer to render. For 
situations that don 't require 
this level of detail, the origi­
nal apple object is far more 
efficient in terms of memory 

an improvement. 
Have we discovered some 

limitation to the Subdivide 

and time. 

Maximizing the 
Smoothing 
Angle 

Move to Layer 2 and load 
the I.ightBishop object from 
the Games/ChessPieces sub-
directory. Again, this object 

increase or 

decrease the level 

of detail in an 
existing object; fix-

ing imperfections 

automatically? 

Smooth tool? Yes and no. 
Remember I said that Mod-
eler splined across points to 
make new points? The prob­
lem is there are places on 
the bishop where it shouldn't 
curve, such as the flat areas 
near the base and within the 
head groove. How do you 
distinguish between these 
areas? 

is appealing when viewed from a distance. However, in 
a closeup or medium shot, it is clearly visible that the 
LightBishop 's base has only 12 segments. While there 
are a number of more detailed chess-piece sets avail-

The Max Smoothing An­
gie setting sets a threshold 
for th e Subdivide Smooth 

tool 's splin e. Hit Undo to get back to the tripled 
LightBishop and tty the Subdivide Smooth tool with a 
Max Smoothing Angle of 44.5 degrees (just my first 
guess). Much better, right' With careful attention to the 
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Figure 3: Note the lumps of polygons. 

Max Smoothing Angle setting, even complicated objects 
with curved and fiat regions can be subdivided safely. 
It helps to see the Max Smoothing Angle as the maxi­
mum ~Ulgle that GUl be smoothed across two neighbor­
ing surface normals (e;..1end the surface normals until 
they intersect with each other). The default value of 

require any further subdivision unless they are to be 
further transformed with bones, object morphing or 
displacement mapping. 

Try the following expe rim ent. Load in the 
LightKnight object, Triple it and then Subdivide 
Smooth with a Ma.x Smoothing Angle of 89.5. Take a 
close look at the fiat, nose areas. You can see that the 
intermediate points were offset as previously men­
tioned, but in this case, [ acnlally like the result. We 
get a rounder nose when we Subdivide Smooth again 
(this time using a Smoothing Angle of 44.5 to avoid 
mangling the fiat, bottom polygons). Export this oQject 
to Layout as LightKnightHigh and set your Smoothing 
Angle (Surfaces panel) to 65.4 degrees (I like this 
smoothing effect; you might prefer something differ­
ent), with lots of gloss and specularity in your surface. 
The LightKnightHigh object has a clay-like, almost 
porcelain appearance and can now be ani~ult~d with 
bones and produce pleasant results. 

If you want to prepare an object with no curves or 
smooth surfaces, use th e 89.5 means any polygons 

whose surface normals 
intersect at an angle less 
than 90 degrees can be 
smoothed across. If there's 
a problem with an object 
that has nlllltiple flat and 
curved areas, just select the 
curved areas to Subdivide 
and th e fiat, unselected 
areas can be ignored. 

W.-th careful atten- Subdivide Faceted tool. This 
is equivalent to using Sub-

tion to the Max 

Smoothing Angle 

divide Smooth with a Max 
Smoothing Angle of 0 de­
grees-meaning new points 
are created with no spline 
curves taken into account. 
The new points are created at 
the exact mathematical aver­
age of all the points around 
it. A good example is the 
EndTable object provided 
with Li ghtWave. I suggest 
SubdiViding with the Faceted 
setting at least three times 
before giving the object some 
bones. 

Warning: After I per­
formed a Subdivide Smooth 
and viewed the object up 
close, 1 noticed some of the 
polygons were coming apart 
at the seams. I quickly hit 
the Undo button and per­
formed a Merge 
Points/Automatic. My suspi­
cions were confirmed as 84 
duplicate points headed off 

setting, even com­

plicated objects 

with curved and 

flat regions can be 

subdivided safely. Smooth-The 
Opposite 

to Modeler oblivion. When I Smooth Subdivided again, 
there were no problems. 

Make sure your object is cleaned up before per­
forming these manipulations. In this case, although two 
points overl~pped, they each behaved differently when 
the Subdividg tool was applied. When the manipulation 
was finis!lec!, the points (and thus the polygons) no 
longer formed a perfect seal. Look for these things 
before and after you start reworking objects. It could 
save a lot of headaches during final renders, as seams 
like these nU'ely show up in low-resolution previews. 

Preparing Objects for Bones 
and Displacement Mapping 

One level of subdividing is usually sufficient to take 
any low-detail object to medium detail, which is gener­
ally acceptable for even professional animation pro­
jects. Objects already in medium detail usually don 't 

of Jitter 
Many animators have wrestled the mighty Phong 

when building or modifying objects. In fact , managing 
to position points and polygons to maximize a smooth 
appeanuice is one of the great tests of an expert mod­
eler. Auto bodies and human faces are just some typi­
cal challenges faced by modelers every day, where the 
precise position of any single pOint can make or break 
the look of the entire surface. Prior to the release of 
Modeler 3.0, there was no weapon to battle tlus mathe­
matical monster except hard work, a good feel for 
smoothing angles and a lot of render tests. 

Fortuhately, there is new assistance in the Points 
section of the Tools menu called Smooth. Its job is to 
look at all tile points, checking to see if the polygons 
they are attached to can smooth across eveniy when 
Smoothing is turned on as a surface attribute. What 
does that mean to you? Let's look at two examples. 

I once worked on a series of animations for a client 

where one of tile principal characters was a little girl. 
The client wanted to make very subtle changes to her 
face, but I knew that evelY point I pulled might cause 
lumps and ridges to start rendering across the face. 
Since the client wanted to see the modifications ren­
dered as we made them, I had to have some way of 
smoothing things out quickly. As we made ch~Ulges to 
the face, stretching and pulling, widening and narrow­
ing, whenever we were ready to do a render test, I ran 
the face through the Smooth tool. After a couple of 
short tests, we achieved the proper settings ~Uld were 
doing near real-time modifications to the character's 
face while the client watched over my shou lder (a 
nightmare for most animation jobs) . I was able to pull 
the hair back and add new polygons to the sides of the 
head and face, and the Smooth tool would shift my new 
points to smooth evenly with the original points. For 
any ~inim ator who has to modify a lot of curved 
objects, the Smooth tool is a major timesaver. 

The accompanying illustration (Figure 4) shows the 
power of the Smooth tool. After creating an asteroid 
using the same tecluuques described in the LightWave 
manual, combining Jitter and Subdivide/Smooth two or 
three times, I ran the asteroid through the Smooth tool 
with settings of Strength 2, Iterations 10. I find that low 
strength and higher iteration values seem to give me 
the right kind of smoothing for most modeling opera­
tions. The crumpled asteroid became a soft dough ball 
in about four seconds of work. 

Figure 4: With smoothing, the osteriod became a dough ball. 

Wrap Up 
By using the Triple, Subdivide ~U1d Smooth tools, 

you can eas ily recycle your old library of objects. 
Combining these toois and perhaps adding Boolean 
features can give a lot of life to some of those public­
domain objects that might be gathering digital dust 
somewhere in your arcluves. 

Grant Boucher is an an imator for Amblin 
Imaging. His work can be seen weekly on NBC's 
seaQuest DSV. In his spare time, Boucher is a sci­
ence fiction and fantasy author and game designer. 
He can be reached on many national 3D electronic 
bulletin boards and through this newsletter. 
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Rules of Liuhtinu 
Benefiting From Contrast 

The theory behind lighting is to produce an 
unnoticeable effect to compliment the given 
scene. Though that may sound like a dictio­

nary definition, it is the ultimate goal of any cinematog­
rapher. 

On set, the point of lighting is to illuminate the char­
acters or environment in such a way that they appear to 
fit together as one cohesive unit. In CGI, Utis becomes 
even more crucial since a computer-generated model, 
by nature of being a model, tends to slick out. 

In past articles, we have discussed the correct use 
of lighting and its appropriate positioning to give a nat­
ural effect to any scene. These basic rules of light 
placement (keylight, fill light, backlight and back­
ground light) will serve you as an animator 
many times. Beyond these simple examples, 
there is a whole realm of'possibilities to con­
sider when creating any new lighting design. 

Following are a few rules: 

Rule No.1: 
There are no Rules 

In real-world lighting, the limitations of the 
physical environment are the on ly rules to 
adhere to , and many of these are flexible as 
well. The sole goal is to avoid any obvious, 
unattractive lighting, unless it 's called for. 
Lighting is creating the mood-whatever it 
takes to create the mood are your only 

Figure 1: With no fill our (hara(ter looks foreboding, 
but disappears qui(kly into the background. 

requirements. Screen shot (l): A simple setup (an yield dramatic results (see above). 
In a CGI environment, the "no-rules" rule 

can be carried to its extreme. Since light 
sources are invisible in front of camera, a computer 
animator can even place "fixnlres" in the shot. If Ulere 
is ll11ytlting more frustrating in real-world lighting, it is 
avoiding a fixnlre appearing in the frame, a problem 
we never have to wOrty about. 

Rule No.2: 
CGI is Unforgiving 

In the everyday world, a characteristic of lighting 
called radiosity works wonders. As light strikes a sur­
face, that light bounces off and strikes ll110ther surface 
and another, until it decays to darkness. Quite often, 
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placing a white piece of cardboard under an actor's 
face is enough to reflect enough light for an exposure. 

In our CGI world, radiosity doesn ' t exist by 
nature. Any given situation where light would tend to 
bounce, reflect, diffuse or soften as it bounces off 
other surfaces must be created manually. Though 
raytracing a light can give the most realistic shadow, 
it also offers the harshest shadow. Techniques of 
softening edges must be employed manually to help 
reduce this hard edge. 

These types of situations occur regularly in CGI and 
it is the job of the llIlimator to adjust appropriately. 

by John F.K. Parenteau 

Rule No.3: 
Use Contrast 

Contrast plays ~U1 important role in all lighting. In Ole 
days of black and wltite photography, a skilled cinematog­
rapher mllitipulated contrast alone. As a resellI"Ch project, 
rent the movies "NosferanI" llIld "Citizen Kane". Both of 
Ulese black llIld wltite films llI'e excellent examples of how 
contrast can be just as effective in telling a stOlY as the use 
of color. 

A trick I used to play when shooting video was tunting 
down Ule color on Ule mOltitor. If Ule shot looked good in 
black llIld wltite as well as color, I felt I had acltieved ll11 
accomplished lighting setup. 

ow rent the movies "Blade Runner" and "The 
Natural." Though both of Ulese pictures were 
photographed in color, the cinematographers 
(bOUl masters, Jorclll11 CronenweUl ll11d Caleb 
Deschene!) use a great deal of contrast in 
color, as well as light llIld dark to tell their 
StOlY· 

A flat, front-lit subject not only looks bad in 
CGI, but just looks bad. 

Rule No.4: 
Help Tell the Story 

EvelY image, scene or sequence tells a 
StOly. Even a still is conveying melliting or pur­
pose. TIY to design your lighting ll11d Cll111era 
motion to complement your StOlY. Remember 
that Ule CllInera you llI'e using to photograph 
ule scene, wheUler it be real or CGI, is ll11 actor 
as much as Ule c1111I'acter in front of the lens. 

The Cll111eraperson, is in full control of what Ule audience 
sees llIld doesn't see in Ule scene. 

One of the most ilisconcerting Utings to see in demo 
reels we receive at Amblin Imaging is bad canlera work. It 
is Ule most obvious detail to see, since even a bouniling 
box preview \vill show errors. 

If you llI'e going for a mood, use Ule Cll111era motion to 
help create it. TIle television show NYPD Blue is ~U1 excel­
lent example of creating a mood for the audience. 
Considering Ule subject matter, the New York police force, 
the handheld feel Uley have established helps place Ule 
viewer in each scene, as if uley were Ulere. 



In CGI, we have produced many a chase 
sequence where we used whip pans (panning 
drastically left or right to produce a blur in 
between) to help heighten the mood of the chase. 

On the other hand, avoid gratuitous camera 
motion. If you are panning for no particular pur­
pose, it probably isn't necessary. Keep in mind that, 
like the actors, the camera is garnishing a certain 
amount of attention as well. If you are whipping ule 
camera around, banking and pitching for no rea­
son, you are removing the audience from the 
scene. 

Rule No.5: 
If in Doubt, See Rule No. 1 

Though rules two through four are valid 
and must be addressed, they are only sugges­

Figure 2: With the addition of a few lights, we should be able to 
separate our subject from the background. 

tions of areas to take note. Any lighting design is 
dependent on the needs of the scene or shot. If you 
don ' t want contrast, don 't have any co ntras t. 
Sometimes an evil character can be lit in a serene way 
to contradict the mood of the scene. 

The preceding rules are only the tools of the trade 
and like any good tool , don 't necessarily have to be 
used. Just be aware of them, and employ them when 
necessary. With these rules in mind, however, it is 
important to study ways to break up or diffuse light to 
create certain moods or effects. In the real world, a 
light source can be broken up in many ways. Various 
forms of diffusion, from high-tech "Tough Spun" to 
low-tech shower curtain , help to soften and mold 

Figure 4: In a slightly more complex selling, 
we must take into a((ount how light falls on 
our environment as well. 

light before it reaches the character. In CGI, 
our methods are so mewhat limited . By 
increasing or decreaSing the cone size of a 
spotlight, we can increase or decrease the 
source and increase the soft edge of the light. 
Choosing between ray tracing and shadow 
mapping assists in softening the edges of the 
shadow. There is little else we can do to 
directly influence the type of light created in 
lightWave. 

Pass the Cookies, Please 
In an effort to create an underlit mood, I modeled a 

grid in Modeler and placed it below my favorite sub­
ject, Humanoid from Crestline Software, and aimed a 
spotlight through it up onto Humanoid. Our grid, in 
real-world lighting, is known as a cukaloris. Any object 
used to break up light into a pattern is known as a 
cukaloris, or cuk (or cookie ). It is important to note 
that the object creating the grid is a true 3D object. If a 
flat or single-sided object is used, errors may appear 
in your animation as the light strikes the surface at odd 
angles. If at all possible, extrude your cuk to avoid any 
rendering errors. 

I've created a scene of ule humanoid character against 
black. Anlbient Intensity (ligllts panel) is set at 0 per­
cent (as it should be). Placing our g1id cuk at our sub­
ject's feet, I pOSitioned a spot light slighuy in front of our 
character and below the cuk, making sure ule light cone 
was \vide enough to cover ule \vidth of the g1id. At 150 
percent Intensity and a Falloff of 18 percent, a soft decay 
of light should occur, while still allowing illumination at 
the head. You can see the result in Figure 1. 

Though the light falls dramatically up the body, ule 
shadows are much too harsh to appear realistic. In addi­
tion, the shadows are completely black. Though this may 
seem appropJiate, it isn 't realistic. 

In past lessons we have created a fill light 
at or near camera position. In an effort to cre­
ate a more appealing effect, I cloned the key­
light, removing any shadow options and 
reducing the Intensity to 20 percent. Though 
in most cases the Falloff should be set to the 
same relative amount of the keylight, so that 
ule visible Falloff ling is in ule same positron 
for boullights, I have chosen to remove Falloff 
due to the low intensity of the light. 

I have created a fill light effect that mimics 
light from the keylight spilling around the 
edges of ule gJid. If the fill light were placed 

Figure 3: We have maintained the moody feel but no 
longer lose the shadows into the background. 

beside our ~amera, its source would be invisible and ques­
tionable. 

To con'ect the harsh shadow, I s\vitched IDe keylight 
shadow option from Raytrace to Shadow Map, increas­
ing the Shadow Map Size to 2048. Shadow mapping is a 
memory intensive process and your available RAM should 
be considered before using this setting. The larger your 
Shadow Map Size, the smoother the shadow edges created. 

While ulese changes may be enougll, I have taken our 
setup a step further (Figure 2). Consideling our subject is 
standing on a grid, I placed a light behind and below 
Humanoid. This creates a back kicklight that helps pick 
our character out from ule black background. In addition, 
anouler light was placed at shoulder height, behind and to 

ule camera left of our man. 
Though there is no motivation for this light, 

it assists the lower backlight in prOviding an 
added rim of highlight. Both of these lights 
were personal choices to add to the mood of 
the shot, and mayor may not be necessary for 
your setup. 

Now examine Figure 3 to see how the 
changes affected our character. Though it 
appears our subject is lit in an extreme 
manner, the added lights help the eye accept 
the drastic lighting without destroying the 
overall effect. 

Into the "Real World" 
But light is as much perception as it is real­

ity, and careful consideration can create 
acceptable real-world effects. 

Screen shot (4): Modification of the light positions to avoid unwanted light 
spill is a must in the actual environment. Note how the back lights have been 
lowered to avoid overfilling the floor. 

It is one thing to produce a lighting exam­
ple in a limbo environment. It is another to 
apply that same setup to an entire CGI setting. 
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Metaform Magic 
Designing from Scratch 

You're at your wit's end. There's one week 
rem.aining to finish the project and you still 
don't have the model buill. In all probability, the 

spline modeling you have to do will be as easy as crochet­
ing a car cover, and in the end it may not even fit the car. 

Let's face it--every time you get a more powerful tool 
on your computer your life gets more complex. Splines are 
great because you can model anything, and it will only take 
three or four weeks. That is, if you're a good modeler. But 
come on now, I have 'a life and I like having my weekends 
free. Have no fear, there is a new tool called Melaform. For 
me, it has virtually replaced spline modeling, and the great 
thing is that is makes modeling work much easier. 

With Melaform you can start with incredibly simple 

Figure 1: A simple segmented plane is where we 
begin. 

Figure 4: The extruded and centered primitive car 
shape. 
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objects. In fact, the first time I used Melaform I made my 
pre-melaform objects too complex. Also, it's not important 
to get the object's shape right the first time-you can 
adjust the shape in no time until it's perfect This makes it 
a great tool for designing objects from scratch, and once 
you have the basic form worked out you can make dozens 
of variations in a matter of minutes. 

So, let's discuss how to use Melaform. I think of it as 
being very similar to sculpting. You rough out a basic 
shape and then smooth it out. What Metaform does is sub­
divide an object and smood! out the polygons in between, 
just like sanding down the comers of a block of wood. The 
amount of smoothing is determined by the angle and dis­
tance between adjoining polygons. It sounds a lot more 

Figure 2: Points and polygons are deleted to form the 
basic profile shape of a car. 

Figure 5: After moving, stretching and tapering our prim~ 
tive car, we ore starling to get 0 more recognizable shape. 

by Ken Stranahan 

complicated than it really is, So instead of discussing the 
details of this tool, let's just jump right in and build an 
object - a car. It's easier than you may think This picto­
rial guide will take you through all of the steps. 
1. Think of a car in its most simple form. It's a box with 

two wheel weUs cut out and a box on top for the win­
dows and roof. Even easier, make a profile of the car. 
To do this, enter Modeler and make a flat box (use the 
Numeric tool) ,vith multiple segments for the wheel 
weUs and roof. Enter 3 for the Y, 6 for the X and 0 for 
the Z. Figure 1 shows a sample segmented plane. 

2. Now it's possible to select the polygons that are in the 
wheel weUs and in front and behind the roof and cut 
them out. Take the polygons for the windows and 

FgJe 3: Our t.e after !hg;Jg some poi1Is and ~ a 
polygon. 

Figure 6: The static view of the wheel well section of the primi­
tive cor. 



Figure 7: The inner points are selected on each side to 
create the inner wheel well side. 

Figure 10: A solid box is created in order to stencil in a 
row of polygons at the bottom of the car. 

make them slant inward. Deleting the extra corner 
points so they become triangles should do the trick. 
Figure 2 shows the plane after sections are cut. 

3. Now that we have the basic sections, it's possible to 
adjust the points to make more of a car shape. The 
Drag tool (Modify menu) is perfect for moving the 
points around. It is a good idea at this time to split the 
polygons at the rear bumper and add a point to the 
bottom one in order to give more definition to the 
bumper. After adding the point, it is necessary to split 
the bottom polygon because Metaform will only work 
with three- or four-point polygons. Use the Split com­
mand in the Polygon menu to get your vehicle tem­
plate to look like the one in Figure 3. 

4. Once the basic profile is finished it can be extruded to 
form the body. Do this with three segments so the body 
can have more shape (Figure 4). After extruding, the 
object can be shaped by stretching the points in the 
middle out toward the sides to give the sides some 
bevel. The roof and window poi.nts can also be 
stretched in to round them out, and the whole body 
can be tapered slightly toward the front. Then the row 
of points at the window line can be adjusted to give 
more curve to the windows (Figure 5). 

S. Finally, polygons can be made to fill the middle of 
the wheel wells out. Select the ''wheel well" section, 
then select Hide Uns (Display menu) to hide the 
rest of the object. 

Next, select the wheel well points that are "one sec­
tion" in on the wells. Create a polygon inside each well 
and make sure that they face outward. Connect tlle 

Figure 8: The sides of the wheel well are beveled slightly 
to create additional geometry. 

Figure 11: The newly added row of polygons at the bot­
tom of the car. 

points on the bottom of the vehicle wheel well to create 
a floor. See Figures 6 and 7 for details. Choose Unhide 
(Display menu) in order to show your entire car 
again. 

6. By now the object is looking pretty good. OK, it actual­
ly looks like a box. But just a few more steps and it will 
look great. 

If you try Metaforming it now (by pressing 
Metafonn under the Subdivide menu, or D) you will 
notice that the wheel wells and bottom of the car will 
curve in. This is because when the car is metaformed, 
the closer the points, the tighter the curve, and the 
points are pretty spread out at this time. 

7. There are two tricks I use to take care of this. The first is 
to add polygons to the wheel wells so the edges stay flush 
with the body. For this, once again, select the wheel 
wells and single them out by using the Hide Uns tool. 

First, select the tllfee polygons that make up the 
sides of the wheel well that would surround the top, 
front and back of a tire. Then Bevel (Multiply menu 
or b) the polygons slightly (Figure 8). 

Since it is really only necessary to have extra poly­
gons on the outside edge of the vehicle, you can 
remove the polygons on the inside by welding the 
points (Tools menu) from the beveled polygons to the 
original polygons (Figure 9). 

At this point, you will need to cut out unneeded poly­
gons by using the Polygon Statistics requester (w) to 
select any two-point polygons and delete them. 

8. The second thing that can be done to add flatness to 
the bottom of the car is to stencil in a row of polygons 

Figure 9: The sides after the points of the back polygons 
have been welded. 

Figure 12: The final meta formed version of our car. 

that are close to the bottom of the car. To do this, sinl­
ply build an extruded box in a background layer that 
cuts across the bottom of the object and use the Stencil 
(S DriII-Tools menu) tooL Then remove any extra 
points that may occur at the corners of the box. This is 
a quick way to add extra sections to a sinlple object. 
See Figures 10 and 11 for more detail. 
That's it. You can now Metaform your object. 
If you have problems Metaforming the car, it may be 

because you have to clean up your object. Metaform 
doesn't like sloppy object building and you will get render 
errors if you aren't careful. So merge your points, look for 
two-point polygons and fix the holes in your objects before 
attempling any Metaforming. 

Metaforming this vehicle will provide a basic car 
shape. From here you can stencil in \vindows, add wheels 
and surlace the object. 

Remember that once you have the basic pre­
Metaform object, tlle points can be modified to create 
any kind of car. Adding an air scoop is as easy as 
beveling in a polygon on the side of the car. A rear 
wing, or spoiler, can be added by beveling two of the 
rear polygons up and conne.cling them across the top 
by making polygons across and ·then removing any 
unneeded polygons inside the wing. 

Hopefully, this .article has started you on the road to 
better Metaforming. I've included all of the layers of this 
Metaform example on next month's LWPRO disk for you to 
use as a starting point. 

Ken Stranahan is an animator with Area 51. 

LlGHTWAVEPRD lUI 



Your Friend the Null 
Fully Utilizing the Null Object 

You're probably wondering what an arti­
cle on Null Objects is doing in th e 
pages of LWPRO. In fact , though, it 

makes perfect sense. If I had to place a wager on 
the least used feature of LightWave, especially by 
beginners, I'd say it's the Null Object. Yet using 
nulls can help you avoid many near-disasters. 

First of all, if you are keeping your LightWave 
program up to date (and you should be) , from 
version 3.1 on, you will find an Add Null Object 
button above the current object pop-up menu. 

At present, nulls save as part of the scene file, 
rather than as an object [Editor'S note: To 
change the name of one of these nulls, select 
Save Object] . In 3.0 and all previous verSions, a 
null object can be found in the objects directory 
as the only object not contained in a subdirectory, Figure 1 
unless, of course, you've changed that fact your-
self. In these versions, nulls are saved as objects. 

What is a null object, anyway? In simple terms, a 
null object is an a,xis without the ability to render. It is 
the most basic obj ect that lightWave understands. 
Through 3.1 , the Null was displayed as a dot. In 3.5 
(and 3.2 for you Raptor folks) the null took on the 
shape of a six-pointed axis marker. 

So what good is a null? 

Overcoming 
Gimbal Lock 

First, there is axis, or gimbal lock. This problem 
is a side effect that occurs due to the way lightWave 
calculates rotations. If you were to position , for 
example, the spaceship object with the Pitch set to 
90 degrees, you would notice that both the Heading 
and Bank move in the same direction. In essence, 
you have no heading control. Gimbals work the same 
way in the real world. If you are ever around one, 
give it a try. It seems impossible to overcome, and 
without a null object it would be. The normal way of 
getting around gimbal lock is to design your objects 
correctly in the first place. Spaces hi ps and other 
vehicles should be built looking into the +Z axis . 
However, if you need to pitch too far , you can't avoid 
gimbal lock. 
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Here's how to beat it. After loading your object, 
take note of the pivot point. If you don 't move your 
object, it should be located in the center of the screen. 
Then, using the method contained in your current soft­
ware, load a null. 

It should load in the same place as the pivot point 
of your object. The key is to parent the spaceship to the 
null, create a key at frame 0, then rotate the nu~ 90 
degrees in Pitch. Now you can reselect the spaceship 
and rotate around Heading Pitch or Bank. The gimbal 
is no longer locked. 

The only other thing you need to remember is that 
when moving the spaceship, move it by means of the 
null. In other words, let the null control the movement 
of the spaceship, but let the spaceship itself control its 
rotations. Normally, you would want to keep the space­
ship keyframed at 0 on X, Y and Z, but there may be 
times where offsetting the spaceship can produce 
desirable results. For instance, rotating a stationary 
null would produce a smooth, "orbit-like" motion for 
an offset spaceship. 

When moving your objects throughout your scene, 
you may find it necessary to come up with a clever 
combination of rotations for your object and your 
parent null in order to give the movement the appro­
priate look. 

by Glen David Miller 

Another Cool 
Moving Sheen 

Moving sheens are often called for when 
performing logo work. Many sheens are 
achieved by moving an image map across a 
particular axis of an object. This is a good 
method, but what if you want a sheen to move 
around a logo? Again, the null makes this pos­
sible. Here's what you need to do. 

After you have your logo (one with a bevel 
looks nice here), you will need to find a good 
image to reflect. An image with a lot of con­
trast, such as Figure 1, works best. 

This image is loaded into lightWave 
(Images panel) and placed in the Reflection 
Image pop-up requester in the Surfaces 
panel. The rest of the surface of the logo 
should be set as follows: 

Surface Color (Select your own, as tlle color will show 
through slightly) 
Diffuse Level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25% 
Specular Level .......... .. ......... . ... . . . .. 50% 
Glossiness ........ . . .. ... . . .. . . . . . .. . . .. .. .. Low 
Reflectivity ...... . .. . ... . ... ... . ... . .. . ...... 75% 
Sootlling ............... . ......... . .......... On 
Max Smoothing Angle ................... . ... .. 25° 

All other values should remain at their defaults. Of 
course, depending upon your logo and your animation, 
you may need to change any of tllese values to obtain dif­
ferent looks. 

Now, without moving the logo (and it should have been 
centered in Modeler), load a null object. Next, parent tlle 
logo to the null, then parent the camef'tl to the null. You 
will now be able to move and rotate the camera to any 
position you \visll. Remember to place a keyframe at frame 
o for bOtll the logo and null object, as well as the camera. 

For tlle rotating sheen to occur, we are going to have to 
rotate the logo, thus "moving" tlle reflection map around 
it, by rotating the null. Select the null object, click Rotate, 
and move your mouse arolmd while holding down the left 
mouse button. It doesn't seem like much is happening 
except that your grid is moving around. 



Look at the scene from one of tile tlll'ee ortho· 
graphic views to see what is acttlally going on. Notice 
that even as the logo never seems to move (in rela­
tion to tile camera), it is spuming around in space. 
Now, rotate the null so tllat tile Heading ~UJd Bank 
have a setting of 360 degrees. Keep the pitch at 0 
degrees. Create a keyframe for tile null in tllis posi­
tion at anotller fnune. Let's use 150 for tllis example. 
After generating a wU'efi:ame preview, notice tllat tile 
150 frames loop cleanly. Tllis gives you tile ability to 
render only 150 frames, but you ClUJ output this 
sequence numerous times to film or tape for a 
longer alUmation. 

If you only need a five-second, sUlgle-pass allima­
tion of your logo, you might place a Tension of I at 
keyfi-ame 150 fo r the null object. Tllis \viII slow tile 
logo down to a stop at the end. After saving the scene, Figure 2 
render it alld you \viII see llighlights moving around 
tile slllface of tile logo. A positive setting for Heading alld 
Bank lvill cause tile sheen to move to tile left alld a negative 
setting \viII cause a move to tile tight. For tllis tecllllique to 
work in its most basic f0l111, the background needs to be set 
as a solid color, such as black. However, you are not 
restricted to using only a solid backdrop. You could build or 
paint a backdrop and load the image as a Background 
Image (Efteets panel). 

Null Offsets 
A big area where null objects are helpful is when you 

need what I call "Offset Control." Offsets ClUl, for one tiling, 
make controlling multiple objects simple. 

A great exrunple of Offset Conn'ol exists in a computer­
generated animation shown during this Yeal"s SIGGRAPH. In 
the ailimation, multiple rows of halnmers move up and 
down in sync, bangiJlg theil' "heads" on metal anvils. Here is 
how to copy tllis technique using UghtWave: 

First, load tile Hammer object from the Tools subdirec­
tOty. Notice tllat tile pivot point of dle hanllller is towal'd dle 
bottom end of the handle. Tllat is a great position for the 
rotation dlat tllis h~U1ll1ler will take. Next, load a null object. 
[Editor's note: If you have version 3.5, you can easily add a 
null by selecting Object as dle edit item alld hitting tile + 
key on dle muneric keypad. Hitting the - key will ask to clear 
the selected item.] As in the spacesllip e.xample, it should 
load light on top of dle hanmler's pivot point if you have not 

The Complete Nebula Guide 
continued from page 5 

nebula, Also, because tllis object is self-luminous, you ClUl 
turn off lUly lights to save some renderulg tUne, 

The Final Frontier 
At this point, I call your attention to Figure 7, Tllis 

is the technique Mojo described of mapping the nebula 
image onto a curved polygon object, which is sized 
marginally larger than the starfield, Tllis then negates 
the need for a tnmsparency map because evety object 
lies in front of the nebula, even the stars, For this nebu­
la object, I simply deleted a few top and bottom rows 

moved tile hallllner. Make dle null dle parent of the haln­
mer object. Tllen create a key at filllne 0 for bodl objects. 

Set tile h~Ulllner's headiJlg for 180 degrees ~U1d rekey the 
ha!lllner at fi'ame O. Nex1, enter the Objects menu alld 
select the hanuner as dle CUITent object. Click Clone Object 
and enter 8 into tile field. After pressing rettull and exiting 
the Objects menu, you \viII see only one hlUlllner. However, 
if you click on tile Selected Item menu, you \viII see that 
eight hanllllers have been added, Select the second haln­
mer, l1len ttl11l off Y alld Z in dle Move section alld slide dle 
second hallllner along dle X axis just to dle left side of tile 
original hanuner, Create a keyfi'llme for tllis halnmer at 
ti-ame 0 Ul dlis position, 

Continue to move dle next tlu'ee hlUnmers along tile X 
axis to the left and create a keyfilllne at 0 for each, l1len 
move the last four hallllnerS along dle X to dle light lUld key 
dlOse. 

Once all of tile hanuners are sepal'llted, select the null 
and rotate tile Pitch, Notice how dle row of hammers moves 
Ul sync, l1lere is also tile added benefit of having to move 
only one object. Place the Null 's pitch arolUld -50 degrees 
alld keyti-ame it at tilllne 0 ~Uld also at frame 50, 'Olen pitch 
tile Null down so that the heads of tile hallllnerS al'e flat 
against the "gt'olllld" (-90 degrees). Keyfi-ame the null \vidl 
tllis rotation at tilllne 20, Widl tile null still selected, click on 
the Motion Graph button alld select Repeat for dle End 
Behavior. Click Use Motion, 

and some of the sides of a globe-type ball , then flipped 
the remaining polygons inward, 

The image in the color pages shows the result of 
using the "outside stars" nebula as before, but with the 
sky-filling techllique, different regions can be magni­
fied for different projects, including reusable nebulas, 

To Summarize 
the Various Techniques: 
1. PROCED URAL/Interior Sp here/Fractal No ise 

Transparency or Lunlinosity 

Generate a \vireti-ame preview to see the row 
of hanuners move. CllailCes are tlmt you \viII want 
to change your camera view a bit before generat­
ing dle preview, At tllis point, save your scene as 
"RowOflianuners." 

In tile origiJlal SIGGRAPH atlimation, there 
were rows and rows of hallllnerS, You, too, ClUl 
have tile rows lUld motions \vithout a lot of effOt1, 
Make the Cul1'ent Frrune zero, Enter dle Objects 
panel alld select Load from Scene. Select the 
RowOfHammers scene in dle requester alld select 
OK lightWave \viII ask you if you also Wallt to load 
the lights from the scene. For dlis e.xalnple, tllere 
is no need to do so, 

In Layout, just like when the halnmers were 
cloned, you should see only the origiJlal row of 
ha!lllners, Tile new row is lined up \vitll dle origi­
nal, Select NuliObject (2) a1ld, under Move, tum 

off both dle X and Yaxes, Move dle second null back along 
dle Z axis so dlat dle second row of hailmlerS is well behUld 
the first row, Then keyframe the second null. Click the 
Motion Graph button (NullObject (2) selected) and, after 
entering the menu, select tile Z Position as the Current 
Charmel. Move tile keyti'llme at 20 a1ld 50 to dle SaIne Z 
Position value as tilllne O. 

Click Use Motion, Tllen make a \virewdI11e preview, As 
you ClUl see, tllere a1'e two rows of hammers in sync (Figtlre 
2), You ClUl continue to add rows to your heatt's content­
or at least until you're out of RAM, 

As you can see, USUlg ~ulls Call help you achieve mailY 
effects tllat otllenvise would be diffiCl~t or unpossible, l1lere 
a1'e a few more features I \vish UghtWave had that woltld 
benefit all the techniques discussed above, Some examples 
aI'e tile ability to cut, copy lUld paste sections of dle motion 
graphs-to not only repeat the motion but repeat the 
motion a number of times and Ulen stop; better still, to 
repeat a specific range of keyti'llmes in tile middle of a 
motion file a set number of tinles lUld dlen continue the file 
to the end, It would be really gt·eat if, to assist null offsetlUli­
mation, UghtWave had the ability to morph one motion file 
to a1lodler, Even \vidlout dlese additions, however, the null 
ClUl be a vety helpful tool. 

Look for all tile scene files described in dlis article on 
nex1 mondl's LWPRO disk. 

2, PROCED URAl. & IMAG E MAP/Interior Curved 
Polygon or Flat PlanelFractal Noise ColorlNebula 
Image Trallsparency Map 

3, IMAGE MAP/Flat Plane/Color Ne bula Image 
MaplNebula Image Transparency Map 

4, IMAGE MAP/Interior Curved Polygon/Color Nebula 
Image Map 

Engage! 
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Lens Flare 
Madness 
For decades, if a director wanted cool lighting 

effects in a film , it took a team of rotoscope 
artists to accomplish it. The glow of a space­

ship engin e? Easy, Simply create photographic 
blowups of every frame in the sequence, have the 
roto guy rough out in pencil the glow for each frame, 
then airbrush the fini shed product on acetate and 
photograph it against a light table. Of course, the fin­
ished film has to be sent to the optical department to 
be re-composited into the original footage. 

These days, we just press the "lens flare" button. 
The history of LightWave's lens flare effect dates back 
to 1992, when Ron Thornton felt it would be an 
important feature in the production of the original 
Babylon 5 pilot. Although it certainly helped con­
tribute to the expensive look of the effects, the early 
lens flares required a lot of tedious envelope setting 
and manipulation . With the release of version 3.5, 
the lens flare now has a multitude of features that 
make it easier to use than ever. 

Up and Down 
Back in the early years, lens flares were simple, 

additive effects layered over the entire image after it 
was rendered. If we wanted a lens flare to go behind 
an object, it was necessary to carefully examine the 
scene frame by fram e to determine when the flare 
should be obscured. An envelope then had to be 
created that ramped the flare up and down over the 
appropriate fram es. 

lOW you can press the "fade behind objects" 
button in the lens flare menu and it's completed for 
yo u. When this is active, LightWave will fi gure out 
what objects are between the camera and the lens 
flare and ramp them automatically. However, cir­
cumstances may arise when this is undesirable: a 
lens flare should show through the base of a light­
beam, or a transparent or gaseous object. In this 
case, by clicking off the "cast shadow" option, the 
lens flare will be instructed not to fade behind the 
desired obj ect. If the object needs to cast shadows, 
you may need to resort to the old-fashioned method 
of hand-ramping a flare. 

The bigges t lens flare complaint has always been 
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Figure 1: The damaged Narn cruiser from Babylon 5. 
Perfectionists may wont to create envelopes to make 
each flare shimmer a lillie to add realism. 

the need to manually adjust the size of flares that 
move to and from the camera. Thanks to the new 
"fade-in distance" feature, this tedious enveloping is 
now a thing of the past. 

To use this feature, set up a flare as you would nor­
mally. Give it a size you feel would be appropriate 
based on the effect and the flare' s current distance 
from the camera and then type that distance into the 
flare's "nominal distance" box. Don't worry if you're 
having trouble fi guring out the distance. Just type in 
any number and adjust either it or the flare size until 
the distance is correct. Once the flare looks fine, you 
won't have to worry about it again: LightWave will 
increase and decrease the size to maintain your set­
tings whenever the flare (or the object it's parented to) 
is moved closer to or further [rom the camera. 

The "fade-in fog" button has a similar effect, but ob\~­
ously only works when fog is turned on. Once the flare 
has reached ule mm.imum ctist.-lllCe of ule fog, ule flare 
will be completely rrunped down. I find that russolving ule 
flare out \~UI rul envelope Crul help or even replace tius 
effect when necessluy. Again, using the exrunple of the 
engine exhaust, the flare would appear to shrink inside 
the engine object if fade-in fog was utilized. Tlus would 
look wrong, while dissolving the fllu'e out as the object 
russolves into tile fog would appear more natural. I would 
recommend fade with distance and a simple dissolve 
envelope on the flru'e instead of using fade-in fog at all. 

by Mojo 

Putting On the Squeeze 
"Anamorphic squ eeze " and "anamorphic 

streaks" mimic the look of photographing a bright 
light source with a wide-screen movie lens. When a 
wide-screen movie is made, the lens scrunches up 
all the information and the resulting image on the 
film is actually stretched vertically. The projector is 
fitted with a sort of "anti-lens" that stretches the 
image horizontally to correct it and fill a wide 
s'creen. Since lens flares are actually created by the 
lens itself and not in the scene, they elld up being 
round on the fini shed anamorphic film, It is the 
expanding of the image when it is projected that 
gives this flare its ovalic shape. The blue streaks are 
simply an odd characteristic created by the lens. 

Given this information, if realism is important to 
yo ur animations , the anamorphic options should 
only be used in letterbox mode (or when composit­
ing lens flares into exist ing anamorphically shot 
footage). Sure, few movie watchers know the whys 
and wheres about anamorphic lens flares, but these 
effects are never seen on anything other than big­
screen movies (TV shows never have them since 
th ey are not shot with anamorphic lenses). [n addi­
tion , they should only be used to simulate lens flares 
fro m bright light sources, such as flashlights or air­
craft lights, and not effects (like engine exhausts). 
Of course, this only app li es when reali sm is a 
goal-there really are no laws when all you want to 
do is make stuff look cool. 

Tricks of the Trade 
Headlights, engine exhausts, laser beams, explo­

sions-th ese are some of th e more obvio us lens 
flare applications used by just about everyone who 
owns LightWave. However, after using it almost evelY 
day for the last several years, some of us old timers 
have come up with a few neat lens flare tricks that 
we feel can now be passed down to the young folks. 

Ever want to rotate a lens flare? On a few occa­
sions [ have needed to make those neat ethereal 
streaks spin around in a heavenly fashion. The only 
way to accomplish this is to put a lens flare on a 
polygon and physically rotate it. You 'll need to ren-



Figure 1 A: Although not necessary, using point lights for 
lens flares helps you keep track of what's what, since 
point lights look like lens flares. 

der a flare and save the RGB fil e to map onto a 
polygo n. Make sure th e flar e is relatively small 
(maybe 60 percent) to keep the edges of the screen 
completely black , since you 'll need to use this 
image as a transparency map as well. Unless the 
edges of the map are completely black, the edges of 
the polygon will be visible (use negative image for 
the transparency map). If the flare will get close to 
th e camera or fill th e screen, you will probably 
have to render the image as either high-resolution 
or print-resolution to avoid jagged edges in the 
flare streaks (for very pronounced streaks, make 
the light color zero and increase the size of the 
flare). Thi s technique was used to create the 
Switcher's popular "flashbulb " effect, in which 
(you guessed it) a lens flare quickly spins into and 
out from the camera. This trick may also be desired 
to rotate the points of a star-filter lens flare . 

When lens flares get big, it beco mes much eas i­
er to see through them. This is a nuisance when try­
ing to cover up a large area with a flare (such as an 
engin e exhaust) and you always end up with an 
un controllably hu ge glow. How do yo u fi x it ? 
Double up your flares. Two flares in the same space 
can be controlled to create a strong center with a 
soft, manageable glow and not be too large. 

One flare needs to be designated the hot spot 
(usually white) and the other se rves as th e outer 
glow (providing color). The hot spot should general­
ly be about half the size of the outer glow and dis­
solved out as much as 50 percent. (The outer flare 
will add to the central one and bring up the apparent 
intenSity-two 100 percent flares would create a 
flare with a 200 percent center and appear much too 
strong.) I usually turn off every fl are effect except 
central glow-the deletion of especially the random 
streaks option creates a much softer, generally more 
pleasing effect. Also, remember that the incredibly 

Figure 2: A spectacular image to be sure, yet somehow 
devoid of a certain something. 

useful Lightswarm macro allows for the creation of 
double flares, so use it to save time when creating 
multiple sets of flares with similar attributes. 

An incredibly cool, although time-consuming, 
lens flare effect is the heat fi ssure. By lining up 
dozens of low-intensity fl ares in close proximity, 
yo u can simulate a hot , glowing tear, welding 
streak, lava flow and many others. The idea is to 
put so many flares next to each other that they lose 
their circular shape and blend into one another, 
appearing to become a straight (or curved) line of 
light. Figure 1 shows a scene from Babylon 5 in 
which a damaged Narn cruiser has just been hit by 
an energy weapon. I wanted the metal to appear 
burning hot and knew the best way to do that was to 
line the damaged area with enough flares to simu­
late the effect. Since more than 100 flare s were 
needed for the shot, the Lightswann macro quickly 
became my best friend. 

In Modeler, I isolated the points around the dam­
aged polygon and cop ied th em to another layer 
(Figure IA). Us ing the drag points tool with the grid 
snap off, I positioned th em to be more or less 
equidistant from one another. I then ran th e 
Lightswarm macro and guessed at a lens flare setting. 
The key is to make the flares just large enough to 
cover the edge of the object. 

The first rendering showed that the flare size was 
good, but individual circles were still apparent. This 
meant more flares. Back in Modeler, I added close to 
double the number of points I started with and ran 
another Lightswarm. This time the circles disappeared 
but the huge number of flares adding to each other cre­
ated a center line that was too hot, so I had to re-run 
Lightswarm and give all the flares a 30 percent dissolve. 

Th is procedure worked great. Then came the 
tough part-manually giving over 100 flares proper 
fade with di stance parameters sin ce Li ghtswarm 

Figure 2A: Ah! Lens flares over the glowing panels do 
just the trick. What p~nache! 

doesn't incorporate new features yet. Also impor­
tant was making sure that only a few flares had light 
intensities. A nice orange haze over the surface of 
the ship was important for realism, but only a few 
evenly spaced lights with falloff were necessary. 
Absent-mindedly leaving effects flares with 100 per­
cent light intensities is a common mistake, so keep 
an eye out for it. 

The entire effect took perhaps half a day to get 
right, yet the results are clearly worth it. Always test 
out your effects with just a few flares to get a ball­
park idea of how many you 'll need and what their 
settings will be. This will save you a lot of rendering 
time and mean fewer visits to Lightswarm. 

Believe it or not , lens fla res can create subtle 
effects as well. My favorite is to place a dissolved 
flare (about 40 percent with outer glow only) over a 
visi ble lightsource or window. Figure 2 shows sever­
al luminous slits in a futuri stic building'S hatchway. 
However, Figure 2A displays the same slits with sev­
eral lens fl ares placed over them; the result is much 
prettier and effective. The look is quite similar to 
photographing a scene with a fog filter and takes the 
harshness off a flat , luminous polygon. Use this to 
add just a touch of class to any scene. 

I hope this gives some food for thought to aU you 
flare-crazy animators. Lens flares look great, yet are 
so easy to use that few people give any thought to 
when they should be used. Like any other special 
effect, restraint is the key. After yo ur 10th shot of a 
flare-encrusted UFO, the novelty begins to wear off. 
Use flares to add a little zest to yo ur scene-not to 
hide poor modeling. If your shot doesn't look good 
without lens flares, you need to brush up on some 
other skills before you hit that oh-so-tempting button. 

Tllis month 's disk includes samples of Grant Boucher'S ADProConvert.Rexx program, scene files from 
Glen Miller's "Your Friend the Null" and Ken Stranahan's "Metaform Magic" project file from last 
issue. Scene and object files from tllis month's issue and modeler patch to fix some bugs in Modeler 
3.5 are also included. To order your LWPRO six-disk subscription, call toll-free 1-800-322-2843; 
rates are $30 U.S., $40 Canada/Mexico and $50 overseas. 
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Great Balls of Fire 
Hellfire a Brimstone, LightWave-style 

Jerry Lee slll'e had the right idea, pounding 
away on his piano and then burning it to the 
ground for an encore. While that cat could 

torch a stage without batting an eyelid , mastering 
flames on the CG fro nt is tri cky enough to stop even 
The Killer dead in his tracks. There are a billion differ­
ent ways to create realistic fire and heat effects in 
lightWave, so I'll primarily cover a few techniques 
used to burn up the screen on RoboCop: The Series. 
They may not be suited for all situations, but hopefully 
they'll inspire all you virtual arsonists out there to cre­
ate YOlll' very own completely non· lethal pyrotechnics. 

In episode 17, "Heartbreakers," our metal hero 
must battle corruption at the highest level and recover 
the stolen prototype for a weapon called th e 
Heartbreaker, a microwave-emitting gun that can 
cause instantaneous heart attacks in its victims. The 
climax of the show has RoboCop being blasted by the 
device, an effect I was asked to develop. Since the 
beam of the gun is invisible (it's just a large microwave 
oven) , I was halfway done already. I began work on 
the main effect: making Robo 's body armor glow red­
hot as he is bombarded by the deadly rays. After piling 
through a dozen harebrained schemes, including actu­
ally torching Robo actor Richard Eden (a suggestion 
not appreciated by the producers), I finally settled on 
using myoid friend the lens flare. Though this was met 
by dirty looks and verbal abuse from my FX buddies, I 
thought it would work just fine. There is a saying I'm 
sure you've all heard at one time or another, "When in 
doubt, use lens flares, " and for this particular effect, 
that adage couldn 't be more true. Though impressive, 
lens flares tend to be overused, especially the kind that 
make your eyes water, with lens reflections and ran­
dom streaks firing out of every corner. While lens flare 
abuse should certainly be punishable by death (or, 
more fitting to this article, being torched), I found 
flares to be a key element in simulating fire FX. When 
used creatively, they can add subtle realism to most 
scenes. 

Glowing Armor 
My first few attempts at making a nice glow effect 

involved positioning some flares over Robo 's body 
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armor. Just as my co-workers suspected, the results 
looked like lens flares , each of them clearly visible. 
The flares also lacked the concentrated, uniform glow 
we desired; dissolving the glow 50 percent blended 
them together nicely, but the overall glow was too soft 
and not intense enough. The solution rested in the way 
the flares were spaced (Figure 1). Glow A consists of 
five flares arranged in a ci rcular pattern; each flare is 
set at 100 percent glow with 0 percent dissolve. As you 
can see, each of the five flares is quite noticeable. Glow 
B, however, is made up of 13 flares arranged in a simi­
lar but tighter pattern. The flares range from 100 per­
cent glow at the center to 40 percent-glow and 20 per­
cent dissolve at the outer edge of the circle. By adding 
more flares and placing them closer together, we allow 
the central glows to bleed together, forming a uniform 
and more intense glow. Using this cluster technique, 
it 's possible to create complex shapes made entirely of 
lens flares. 

There was more to the shot than I had first thought, 
however. Robo 's armor had to gradually glow red-hot 

Figure 1: To avoid seeing individual flares (A), pack 
them tightly so their central glows "bleed" together (B). 

as the camera tracked him stumbling backward into a 
wall . While it sounds like a difficult task, UghtWave's 
new Background Layout Preview function Simplified 
the process. I needed to lock the flare cluster to his 
chest as he stumbled around, so after generating a 
background preview from the footage of Robo, a null 
object was stuck to the center of his chest, traveling 

by Colin Cunningham 

with him every step of the way. I simply made keys for 
the null every three frames or so, fewer when neces­
saty. Once that was complete, I parented seven lens 
flares to the null (five fo r the body, two for the helmet) 
and arranged them in a tight cluster pattern (Figure 
3) . To conclude, I set up disso lve envelopes for the 
flares to make them fade in gradually. Aside from a few 
minor adjustments every few frames, the flares moved 
with the null and the glow looked as if it was locked to 
Robo 's chest as he struggled. As far as coloring goes, 
try setting the flare color to R 255 G 154 B 0 and turn 
on Central Glow and Red Outer Glow in the Lens Flare 
menu (Random Streaks and Outer Ring should be 
turned off). The combination of the two colors adds a 
realistic, fiery look to the flare and works nicely (see 
the color pages for the results). 

Heat Ripples and Hotspots 
Before moving on to creating actual flames in 

lightWave, there are a few more things we need to 
know about lens flares. The one problem I ran into 
when using flares was that the screen became too 
washed out and bright as more flares were added. 
Figure 2 shows two different approaches. Glow A is 
one lens flare set at 125 percent glow. Although the 
central hotspot is the correct size, it's not intense 
enough, and the haze around the glow completely 
washes out that half of the screen; it looks more like a 

Figure 2: While single, large flares wash out the screen 
(A), many clustered flares produce a more intense glow 
without excess hoze (B). 



Figure 3: Parenting a lens flare duster to a null object allows 
for more (ontrol when rotoscoping to background footage. 

light seen through fog. Glow B, however, is comprised 
. of fi ve tightly knit flares with 40 percent glow. This 
gives us an equally sized but more intense hotspot with­
out the unnecessary haze that accompanies large lens 
flares. The desired effect is up to you, but hopefully you 
now have a better idea of how to manipulate lens flares 
and coax them into doing your bidding. 

Although the flare method looked just fine, there 
still seemed to be something missing from the shot: 
Robo 's armor didn 't really look, well , hot enough. I 
thought nothing more of it and went to see True Lies 
with the rest of the department. We went for a few 
drinks after the show and talked about a few scenes 
that caught our fancy, particularly the ones with the 
Harrier jets. The heat Signature they emitted really gave 
the impression that hot exhaust was blasting out of the 
jets. It was this element that could give my scene more 
realism; with this in mind, I awoke the next morning 
and got right to work adding heat ripples to RoboCop's 
glowing body. 

The first stop was Modeler, where I built a box 
2.692 meters wide by two meters high by 0 meters deep 
(see last month 's article "Interactive Refraction" for 
more details). Name the surface of the box "Screen" by 
hitting "q" for Change Surface (Polygon menu) and 
save this object as "screen." Hit "q" again and rename 
the box surface "Screen. REF. " Save this copy of the 
object as "Screen2" before exiting to layout. 

Position the camera at 0,0,0 and make a keyframe 
for it by hitting return twice. Next, load in the "Screen" 
object and position it at X 0, Y 0, Z 3.2 before making a 
keyframe. The next step is simple enough: for my scene 
I loaded the background foo tage of Robo as an image 
sequence and planar-mapped it onto the screen along 
the Z axis (don 't forget to hit automatic sizing). Set the 
luminosity to 100 percent and the diffuse value to 0 
percent. Now comes the interesting bit. Load in the 
"Screen2" object and position it away from the first 
object at .X 0, YO, Z 3.1 (rememb er to make a 
keyfr ame). Enter the Surfaces men u and set the 
"Screen. ref' surface as follows : 

Color: Doesn't Matter 
Specularity: 0%. 
Transparency 100% 
Refractive Index 1.25 

Figure 4: Use the default surface selling to beller visual­
ize your travelling bump map before using refraction. 

Go into the BUMP MAP menu and set the values as 
follows: 

Size X 0.021 Y 0.045 Z 0 
Texture Falloff X 50 Y 30 Z 0 

Texture Velocity X 0 Y 0.035 Z 0 
Amplitude 325% Frequencies 1 

Ex it in to th e Camera menu and select Trace 
Refraction before rendering. Simply put, as the bumps 
move up the invisible refraction screen, they distort the 
image sequence on the screen behind just as heat rip­
ples distort things behind them (Figure 4). A texture 
falloff was added because RoboCop happened to be 
standing center-frame and I wanted the heat signature 
to fade off gradually away (rom him . Because we had a 
Screamer at our disposal, I wasn't too concerned 
about rendering time (it turned out to be a couple of 
minutes per frame) , but you may want to try faking 
refrac ti on as mentioned in Dan Ablan's "Faking 
Refracti on" (Sep tember 1994). I received better 
results using refraction, but not everyone can affo rd to 
wait an hour for a render. 

Fireballs-a-Plenty 
Now comes the part where we actually des troy 

things. At this point, Robo's armor is glowing more 
intensely by the second and it looks as if he'll be noth­
ing more than a hunk of burnin' scrap if something 
isn't done fast. Just when things appear bleak, Robo 
reverses the polarity of the Heartbreaker beam, blast­
ing a huge fi reball across the room that incinerates 

Figure 5: Stretch the ball by a factor of 1.84 along the Z axis 

Figure 6: Taper the ball by a factor of 0.5 along the Z 
axis to get the general shape for the fireball. 

everything in its path, inclucling the bad guy. Some real 
pyrotechnics were actually set off during filming, but 
the fireball itself was to be a lightWave effect. This was 
by far the easiest and most enjoyable part of the scene. 

\Vhile in Modeler, select the Ball tool in the Objects 
menu and create a Level 3 Tesselation with the default 
radius (hit "n" to enter numeric values for tools). 
Once created, use the Stretch tool (Modify menu) to 
stretch the ball by a factor of 1.84 along the Z axis 
(Figure 5) , again using "n" to enter numeric values. 
Next, use the Taper 1 tool (Modify menu) to taper the 
object by a factor of 0.5 along the Z axis; make sure the 
sense is set at "-". We've just created the general shape 
fo r our fi reball (Figure 6). Hit "q" and name the sur­
face "Fireball-OUT." Now select all the polygons in the 
object by holcling down the right mouse button and las­
soing the entire object; you can make sure all polygons 
are selected by hitting "" for Select All Connected. Copy 
and Paste the object in the same layer and while the 
polygons are still selected, Size the object (Modify 
menu) by a factor of 0.95. Keep the polygons highlight­
ed and hit "q" to rename the smaller object "Fireball­
IN.'' Al though we now have two fireballs (one inside 
th e oth er) , save the layer as one object called 
"Fireball" before exiting to Layout. 

Although the shape is definitely important, it's tlle sur­
facing of an object like tllis that can determine its success. 
That said, load the fireball object and enter the surfaces 
menu. 1 acllieved a nice effect by surfacing as follows: 

Fireball-OUT 
COLOR 226 225 155 
ADDITIVE On 
LUMINOSITY 0% with GRID 

Texture as follows: 
FALLOFF X 0, Y 0, Z 85 
VALUE 90% 
LINE THICKNESS 2 
DIFFUSE 0% with GRID 

Texture as follows: 
FALLOFF X 0, Y 0, Z 90 
VALUE 100% 
LINE THICKNESS 2 
SPECULARlTY 0% 
TRANSPARENCY 4% with FRACTAL NOISE 
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You Boneheadl 
Part I: A Beginner's Look at Bones 

A hh, yes. Bones. By now, most of us know what 
they can do. We know you can make inani­

mate objects come to life. We know that Bones can 
make solid objects bend and deform. But not many peo­
ple use Bones on a regular basis, because they're either 
too tedious to set up, or when you do, weird things hap­
pen to your object. Well, believe it or not, they are not 
nearly as complicated as you may think. 

If you've worked on any other 3D platform, you'll 
see that only a few, like lightWave, have Bones. Bones 
are an advanced form of free-form deformation that 
enable the animator to create fluid character anima­
tion. You can even make smooth-flowing curtains with 
just a few Bones. Bones will also allow you to simply 
deform an object, and in a sense, model in lightWave's 
Layout. It's good to think of lightWave's Bones as han­
dles. You probably already know all of this, so let's 
move on.' 

I thought I'd put together a tutorial from a fun ani­
mation I did when I first got lightWave 3.0 and Bones. 
Arnie Boedecker and I have a series of Bone tutorials 
we're putting together for LWPRO, based on a big pro­
ject just completed. There were quite a few tricks we 
picked up when doing those animations (like those 
flowing curtains I just mentioned), so keep your eyes 
on future issues of LWPRO. 

The scene I'm talking about in this article is proba­
bly one of the most common animations people have 
tried using Bones, thanks to, you guessed it, the 
listerine ads. Those sensational animations were pro­
duced by a company called PIXAR, but there is no rea­
son you can't put together an animation like that at 
home using lightWave 'and Bones. Just so no one is 
misled, we'll call our product Blisterine. 

Proper Construction 
• The first thing to do is build your bottle. This type of 

object is pretty easy to build using Lathe, so I won't 
go into details. The way I built mine was by going to 
the store, buying a bottle of listerine, and placing it 
on top of my computer. Then I built it. A more 
mathematical approach can be used by measuring. 
Plus, you can grab a frame of the bottle, then trace 
·over the image in Modeler. 
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• For the label, I used Modeler's S Drill, Stencil fea­
ture (Tools menu) to stencil in the label area on 
the bottle. To create the label image, I found the 
ToasterFont that looked as much like the original 
label's fonts as possible. Then I made sure that the 
spacing was the same, and the size of each section 
of words. What the words read, however, is not at 
all what's on my bottle. I composed black letters on 
white in CG, then imported that frame to 
ToasterPaint and drew the border. I saved this as a 
full-size image, so that in the animation, when the 
bottle jumps forward and lands in front of the cam­
era, you can clearly read the label. It takes up more 
RAM in lightWave, but it's well worth it when every­
thing is sharp and clear in the final piece. For this 
tutorial, you can use the pop can supplied in the 
Toaster's objects directory to save time. 
With Bones, anything you want to deform needs to 

be made up of many polygons. For instance, if you took 
a storm window off of your back door and tried to bend 
it, it wouldn't bend at all, or it would crack. But, if you 
took a screen off of that door and tried to bend it, it 
would bend very smoothly and easily, right? That's 
because the screen is made up of many segments. 
Think of your objects the same way. 

In Modeler, to create many segments, use Subdiv 
(Polygon menu). You first need to Triple (Polygon 
panel) anything before you subdivide. [Editor's note: 
With Modeler version 3.5, you can subdivide three­
sided or four-sided polygons.] 

Figure 1: The first bose Bone in ploce os on onchor. 

by Dan Ablan 

You should also make sure to check for non-planar 
polygons (Polygon Stats-Display menu) and triple any 
that you find. If your whole object is composed of trian­
gles, you will have no non-planars. This is best for 
objects that will be deformed in Layout. 
• Once this is done, Export your bottle to Layout, sav­

ing it as bottle.sbdv or soemthing similar . 
Remember that Bones affect the points of an object, 
not the polygons, so when you start moving your 
Bones, don't be confused by the bounding box of 
your object staying in place. 

The Setup 
One thing to remember is that Bones are saved with 

the scene file, not the object. Bones have an unlimited 
influence on an object. If you don't limit the influence 
with the Limited Range setting in the Object 
Skeleton sub-panel, your entire object will be influ­
enced. The more common way of taking care of the 
influence is by placing other Bones around the object. 

On my Blisterine bottle, I've placed four Bones in 
the base, renaming them base Bones. Those base Bones 
don't move because they will act as anchors for the 
object. Because I'm going to move and rotate the other 
Bones, the anchors hold the bottle on the ground. The 
result is a bottle that bends and twists. If those base 
Bones weren't anchOring the bottle, the entire object 
would move. 

Under the Objects panel in Layout, you'll see anoth­
er button labeled Object Skeleton. This is where 
Bones are loaded, cleared and renamed for your scene. 
In order to place Bones to a specific object, that object 
must be selected before you go to the skeleton panel. 
• Click Add Bone. Rename that Bone "basebone." 

Return to Layout. You'll see what looks like a 
squared necktie. That's your bone (Figure 1) . This 
Bone has no effect on your object yet. Select 
Continue and return to the Layout window. 

• The next thing to do is choose the object, select 
Bone and choose Rest Length from the mouse 
function control area in Layout. Do not confuse Rest 
Length with Size. The size will actually change the 
shape of the object, whereas the rest length deter­
mines the amount of influence the Bone has. 



The larger the Bone rest length, the more influence 
it will have on your object. Since I'm placing this 
first Bone as an anchor, it's sized to half the length 
of the base of my object. When I add the next three 
Bones, they will be the same size as well. From this 
point, you can repeat the process, or if you are 
working with lightWave 3.5, the Add Child Bone 
feature in the skeleton panel can be used. 
This function will clone the Bone and parent it to 

the currently selected Bone, so you don 't have to 
reset the rest length. Add Child Bone is really help­
ful when putting bones in a snake- or rope-type 
object. 
• Now, rotate the Bones you just added so that you 

have a base Bone in four places on the base of the 
bottle--north, south, east and west-and create a 
keyframe at zero for each. So far, these Bones still 
have no effect on your object. To make them have 
influence, press (r) to determine the rest position 
and direction. If you now move or rotate these 
Bones, they will affect the object. However, we 
don't want to move these. They're the anchors, 
remember? 

• Go back into the Object Skeleton panel by pushing 
(p) on the keyboard while a Bone is selected. Add 
another Bone (not a child Bone) . Rename it "bot­
tombone." This Bone will be used to control the 
bottle's lower half. Change the Rest Length and 
rotate it 90 degrees vertically. Think of this Bone as 
a leg for our bottle. 

Figure 2: The neck Bone in place. 

• Add another Bone and rename it "chestbone." Place 
this one in the top middle portion of the bottle. 
Finally, add only one more Bone, renaming it 
"neckbone," and change the rest length, then rotate 
it to fit it in the neck area (Figure 2) . Once your 
Bones are in place, type (r) on the keyboard and 
create a keyframe for each bone. 
If for some reason you set a Bone wrong, you can 

deactivate the Bone from the skeleton panel by de­
selecting Bone Active. 
• Now, save the scene. Get into the habit of saving the 

initial Bone setup. That way, if your bone move­
ments get totally out of hand, you can reload the 
setup scene, and not have to deal with resetting all 
of those Bones. 

Simple Surfacing 
I've tried surfacing the Blisterine bottle a number of 

ways, and recently came across a way to save time by 
not using traced reflections. You'll definitely need to 
trace refraction for a glass bottle, though. By loading 
the Fractal Reflections image and using it as a 
Reflection Image with 10 or 15 percent Reflectivity, 
you'll achieve a nice abstract reflected look, and help 
your object appear more real. It's a great setting for 
getting clear plastic to look convincing. 

Originally, I made both the bottle and liquid inside 
it. Each had different surface properties and different 
refraciion indexes. To get true refraction, the light 
would need to go into the bottle at one setting, pass 
through another, and leave at yet another setting. 
Polygon count was high, so just for grins and giggles, I 
tried something else. I resurfaced the body of the bottle 
with a different name. I took the liquid out of the bottle 
and kept one refraction level for the whole thing. Then, 
I surfaced the body section the color of my liquid, with 
the neck portion of the bottle fully transparent (see 
below) . In the final animation, the effect was barely 
noticeable, and saved time rendering because there 
were fewer polygons and less refraction to calculate. 
The downfall of this procedure is that the liquid in the 
neck area won't slosh around. 

Bottle Surface Settings 
Color 184, 122, 46 
Diffusion 
Specularity 
Glossiness 
Reflectivity 
Reflected Image 
Transparency 
Color Filter 
Edges 
Smoothing 
Refractive Index 

90% 
80 
High 
10% 
Fractal Reflections 
60% 
On 
Normal 
On 
1.3 

Neck Surface Settings 
Color 200, 200, 200 
Diffusion 80% 
Specularity 80% 
Glossiness High 
Transparency 100% 

The Motions 
Now it's time to animate. One thing to learn is to be 

patient with your movements. Too often, animations are 
rushed to get a certain amount of movement accom­
plished within a certain time frame. Work to avoid that. 
With Bones, timing is everything. The best way to know 
how to move your character around is to study motions 
from everyday life. When creating a more cartoonlike 
character, the movements are exaggerated, so watch 
how traditional cell animations are drawn and animated. 

From here, it's totally up to you how everything will 
work. For my bottle, I decided to make it look around, 
then lean back, lurch forward and flip in the air, land-

ing in front of the camera. This became a little tricky, 
because the Bones bend the object, but keyframes 
needed to be set for the bottle as well. The chest Bone 
moves back, making the bottle lean, then it quickly 
swings forward, and at that pOint, the bottle starts to flip 
up in the air. Keyframes for the bottle needs to be set 
when it starts its jump, in mid-air, when it's upside 
down, and again when it lands. To add to the whole 
motion, consider stretching your object on the Y axis, 
when it lands, while moving the Bone forward quickly, 
then back, as if the bottle almost loses its balance when 
landing. The motions for this movement are on this 
issue's disk with a pop can object ready to animate. 

What really helps sell the character, whether it's a 
bottle, can, glass, or even a square box, is proper 
keyframing of the motions: To take your animation one 
step further, consider adding hands, feet or weapons to 
your object. Since I'm from Chicago, I thought it appro­
priate that the Blisterine bottle was connected-you 
know, with the Mob. 

Once you've set up the object's movements with 
Bones, save the scene. Then create the surrounding 
scene, and simply use the Load From Scene (objects 
panel) feature to import your Bone sequence. I've put 
my mobster in a scene, but made it black and white to 
fit the time period. By parenting a machine gun, among 
other objects, and keyframing that, the illusion is creat­
ed that the bottle is holding the gun (see color pages). 

Remember This 
. _ Bones are a very powerful tool. What I've learned in 
working with them over the past year and a half is 
patience. The latest project with bones went so well 
because the entire animation was storyboarded first. We 
knew what we wanted to accomplish, and when it came 
time to animate, everything fell into place. 

By the way, there is a Ninja and Rambo Blisterine 
bottle animation in the works. 

ID 
Dan Ablan is a LightWave animator for AGA in 

Chicago. He's done work for The Dial Corporation, 
Kraft Foods, NBC in South Bend, and others. He can 
be reached at (312) 239-7957 or via Internet at 
dma@mcs.com. 

Beginner's Steps 
• Think of Bones as hanclles to pull and push 

an object. 
• Objects need to be tripled, and sometimes 

subdivided, to bend properly. 
• Rest Length sets the amo nt of influence of 

the Bone. 
• Sizing a Bone changes the size of the object, 

not the Bone. 
• Use Add Child Bone (LightWave 3.5) to save time. 
• Always save the scene once Bones are in place. 
• Save scene with Bone movements under a 

different name. 
• Be patient with the amount of movements. 
• Stretch the object while moving Bones for added 

characteristics. 
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Mighty Morphin' 
Morphing Tricks 
w hat is morphing? 

Well, this article doesn't have anything to 
do with 2D image morphing, the type 

made popular (perhaps too popular) by Michael 
Jackson's music video "Black and White." And , 
although morphing is "mighty" powerful, I'm certainly 
not talking about those annoying adolescents in multi­
hu ed spandex who gallivant around the tube on 
Saturday morning. 

This is about 3D morphing: the ability of lightWave 
to change the geometry of one object to match the 
shape of another. 

Limitations 
There are a few limiting factors. First and foremost is 

the requirement that the source object and the target 
object have the same number of points. Trying to mOll)h 
an eight-point box to a 34,000-point Tyrannosaurus will 
not work. 

Furthermore, with few exceptions, the target object 
should be modeled directly from the source object. In 
practical terms, this means you create a source object 
in Modeler, then bend, stretch, twist, move, resize, 
rotate, push, pull, dent, drag, kick, mangle and other­
wise reshape your original object into its morph target. 
In some instances, you might have to resort to moving 
points around individually. 

One very important thing to remember is to save 
the source object befo re getting out the hammer. 

Another limitation is that as the points of the source 
object move to their new positions in tile target object, 
they move in straight lines. However, there is a way 
around this that we'll get to in just a moment. 

Digression on Theory 
Many of us have a difficult time understanding just 

what is going on with source objects, target objects, meta­
morph levels and envelopes. If I had to describe the basic 
principle involved in a succinct manner (and I guess I 
do), I'd say that you should tllink of a morph target mere­
ly as data that the SOLUTe object "looks" at to detennine 
what shape to become. If you keep that tllOUght in mind, I 
tllink everything else will be a bit more understandable. 
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How to Set Up a Morph 
It's all about percentages, envelopes and who is tar­

geting whom. 
Say you have three objects: a bust of Bill Clinton, a 

mailbox and a back half of a horse. They were all mod­
eled from the same object and have tile same number 
of points. 

This is obviously a hypothetical situation, so just 
pretend you're doing the follOWing steps: 
• toad the three objects into Layout. Set the mailbox 

and horse's butt to 100% Object Dissolve 
(Objects panel) . You could just move them out of 
camera view, but I like to use Dissolve because it's 
right there in the objects panel. 

• Set the Metamorph Target for Clinton to be the 
mailbox, and set the Metamorph Level to 100%. 

• Set the Metamorph Target for the mailbox to be 
tile horse's hiney, and set the Metamorph Level 
to 100%. 
Now close the Objects panel. What do you see? Yes, 

that's right: Bill Clinton is a horse's ass. (I've always 
wanted to say that.) 

But why? OK, here's what's happening: the mailbox 
is 100% morphed into the shape of the horse's behind. 
The bust of Clinton is 100% morphed into the shape of 
the mailbox. But since the mailbox is now shaped like 
the equine posterior, that is the shape to which William 
is morphed. Get it? If not, read the preceding para­
graph again. Slowly. 

This is called a "chain" of morph targets. In other 
words, object 1 is morphed to object 2. Object 2 is 
morphed to object 3. Object 3 is morphed to object 4. 
(Object n is morphed to object 11+ 1, for you math 
heads.) This can go on for quite a spell-up to 16 
times for anyone source object, according to the man­
ual. Rumor has it, though, tllat you can actually have 
far more than 16. I, for one, am not about to set up a 
97-object chain of morphs just to find out the real 
maximum. If you have excess time on your hands, feel 
free. [Editor's note: For those of you without excess 
time, the limit is 40! ] 

To control th e morphs ove r tim e, you use 
envelopes. For example, you'd set up an envelope fo r 

by James G. Jones 

the Clinton bust object with a keyframe at frame 0 equal 
to 0%, and a keyframe at frame 15 equal to 100%. 

Then you'd create an envelope fo r tile mailbox that 
goes from 0% at frame 0 to 0% at fnune 15 to 100% at 
frame 30. 

The resulting animation would show Clinton's head 
at frame 0, changing to the mailbox at frame 15, 
changing to the horse's hindquarters at franle jO. 

Morphing Real Objects 
Enough theory .. . here's a slightly more complex 

(and less political) example that you might actually 
find usehll. 

How about morphing a flat plane to a sphere? 
Having an aninlation where a flat plane changes to 

a sphere is one of those things that sounds easy to do 
at first, but turns out to be a bit tricky in reality. Here 
are a couple of approaches I've worked out: one solves 
a problem with th e Wrap-To-Sphere macro in 
Modeler, is velY sinlple and gives OK results. The other 
is a bit more complex but looks much better. 

Method One 
• In Modeler, use Box (Objects menu) to make a 

flat plane that is twice as wide as it is tall. For this 
example, 2 meters wide (along the X axis), 1 meter 
tall (along the Y axis), with no depth (along the Z 
axis). Be exact. Use Numeric (n) to enter the pre-

Figure 1: Make a flal plane in Modeler, 36x 18 subdivi­
sions. 



cise values. Enter 36 subdivisions along the X axis 
and 18 subdivisions along the Y axis. You should 
end up with a flat plane that looks just like Figure 
1. Use the Center macro to center the plane if you 
built it off-center. 

o You will notice that the polygon's surface normals 
will be facing toward you (toward the negative Z 
axis). Flip them aU (Polygon menu or 0 so they 
are facing away from you (toward the positive Z 
axis). This will make sense in a moment, trust me. 

o Save tlus object as "FlatPlane." 
o Now go to the Macro button and choose "Wrap­

To-Sphere." When the requester appears, click on 
the All button and set the inner radius to 0.5 
meters. Click on OK. 
You will now have a nice-looking sphere, and you 

will notice that the polygons are fac ing the way they 
should-outward. 
o Save this object as "Sphere." 
o Now load these two objects into Layout and set up a 

morph from the FlatPlane to the Sphere over a 
period of 30 frames. Don't forget to set the Target 
object (Sphere) to 100% dissolve. Make a wire­
frame preview and the first problem you'll notice is 
that the flat plane turns inside-out on its way to the 
sphere shape. 
This is not good. However, you could always run it 

backwlu'd and do an animation of an imploding grapefruit. 
By the way, I have no idea why this macro flips the 

points around like th is. I just use macros, I don 't 
understand them. 
o To solve this problem, go back to Modeler and 

Import the FlatPlane. 
o Use tile Rotate tool (Modify menu or y) to nlTIl it 180 

degrees on the Y axis. Now the polygons will (slU'plise) 
be facing the right direction-toward the canJera. 

o Save it again and Export it back into Layout. 
Well, the flat plane no longer turns inside out ruld 

the morph looks fairly good. However, look closely at 
the corners of the flat plane as it changes to the 
sphere. They fold back on themselves in a rather 
unpleasant manner. This is what prompted me to 
come up with ... 

Method Two 
This approach uses the previous two objects and 

creates a tlurd object, a cylinder, as rul intermediary 
between the flat plane and the sphere. 
o Load the FlatPlrule object into Modeler: 
o Click on the Vo lume button. It should say 

Exclude. If not, click on it again. 
o Using the left mouse button, draw out a selection 

box in the Face view around the right half of the 
plrule. The left edge of the selection box should be 

Figure 2: Use the Bend Tool to bend the right half of the 
plane bock 180 degrees. 

exactly at the center line (where X = 0). Now, 
when you go to bend this object, it will only affect 
the right half. 

o Activate th e Bend to ol (Modify menu) and 
Numeric. In the requester, enter the following val­
ues: 
Axis X 
Range Automatic 
Sense positive (+) 
Angle 180 
Direction 90 
Center 0, 0, 0 

o Click on Apply. 
You shou ld see something like Figure 2. If the 

plane's end points do not bend back far enough where 
they are located at X=O, click Undo, select all of the 
nuddle points (where X=O) and use the Set Val tool 
(Tools menu) to set aU of the middle points to X=O. 
Then you can repeat the above step. Sometimes, after 
centering an object, the middle points may be located 
at x=-o. Those points will not be affected in a volume 
that rests on them. 
o Now turn off Bend, and move the volume selection 

box to surround the left half of the flat plrule. This 
time, the right edge of the selection box should be 
at the center line. Choose Bend and Numeric, and 
use the same values as before, except change Sense 
to negative (-) and Direction to -90. 

o Click on Apply. 
You should have a cylinder. However, you'll notice 

that it's not centered. 
o Use the Center macro to center the object at 0, 0, o. 
o Save this object as "Cylinder." 

Setting Up the Morph 
o Load all three objects-"FlatPlane," "Cylinder" 

and "Sphere"-into Layout. 
o For Cylinder and Sphere, adjust the Object Dissolve 

to 100%. 

• Se t the Metamorph Target for Cyli nder to 
Sphere, and the Metamorph Target for FlatPlane 
to Cylinder. 

o Create a metamorph envelope (E button) for 
FlatPlane with keyframes at 0 and 30. Set the ten­
sion for keyfram e 0 to -J and the tension for 
keyframe 30 to + 1. 

o Make a sinlilar Metamorph Envelope for Cylinder, 
but set the tension for keyframe 0 to + I and the 
tension for keyframe 30 to -1. 
Notice that the morph envelopes overlap. Wlule the 

plane is morphing to the cylinder, the cylinder is mor­
phing to the sphere. 
o Make lUlother wireframe preview and see what you 

tlunk. 
Because of the overlapping morph envelopes and 

the tension settings, the cylinder object is exerting 
more influence at the beginning of the morph, which 
makes for a more aesthetic change to a spherical 
shape. No te also that some of the points of the flat 
plrule no longer travel in a straight line to their desti­
nation . 

Some Morph Tips 
o Any texture map that you have applied to the flat 

plane goes along for the ride when you morph it 
into the sphere. 

o [f you need to see the back of the sphere after the 
morph, do a one-frame dissolve to a sphere that 
has the points where the edges merged. Otherwise 
you'll see a seam. 

o if you Wrult to see the sphere morph down into a flat 
plane, simply set up your morphs so your plane 
object starts out 100% morphed and then goes 
down to 0%, or morph the sphere into the flat plane. 

Morphing as Movement 
Morphing is about movement. The points move. 

The polygons defined by those points move. 
\Vhy not use a morph to move a whole object? 
Why would you want to, considering that LightWave 

allows you to move objects directly in Layout and set 
keyframes and aU that? 

Well , say yo ur animation needed a mosquito. A 
rabid, h)1Jeractive, directionally challenged mosquito, 
to be precise. 
o Create a smaU (maybe 500 n1l11 on each side) cube 

in Modeler. 
o Move it (t) off to the lower righthand corner of the 

Face view. 
o Save tlus object as "Box!." 
o Move it again, this time over to the lower lefthruld 

corner. 
o Save as "Box2." 

This month's disk includes scene files and objects from Joe Dox' Full Metal Hummer 
scene,..a sample bones scene from Dan Ablan, and GVA's rotation and direction macro. 
Also included from last month 's LWPRO is Gonzalo Garramuno's Hair Creation macro 
arid Dan Ablan's Wood Scene. 
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Simple Space Stun 
Part I 
I kno\V \Vhat you're thinking. You're say­

ing to yourself, "What?! A feature in 
LWPIW on ho\V to do space scenes? 

You 've gotta be kidding me! 
Space is C'JSy ... " 

Easy, huh? 
Yeah, right. 
Easy to get \Vrong, that is. 
It may sound pompous ~md atl'Ogant, but 

in the t\Vo yeat'S that Babylon 5 has been in 
production I have yet to see atly Toaster-gen­
erated space scenes that match the riclmess 
of Foundation Imaging's. 

While I've seen plenty of space back­
grounds behind many flying logos, they just 
don't measure up. 

by Mojo 

By se lect in g Local Space \Vhen 
requested, all our heavenly elements 
are put into place in no time. 

Witll a little tinkering ~Uld just a few 
test rendel'S, dus fOllliula should result 
in a starfield dlat looks as good or bet­
ter tllatl B5's in less Ul ~Ul half ~Ul hour. 
That's only 2.8 percent of the time it 
took to create Ule entire uluverse. 

Motion in the Ocean 
Since most of you will probably not 

be satisfied widl rendeling a bunch of 
still h'atlles, here at°e a few tips dlat nught 
be h~Uldy when atlimating in space: 

And it's not just me - ImUlY people have 
asked me questions about ho\V \Ve do it; 
questions that I honestly thought everyone 
kne\V the ans\Vers to. 

So, no more assumptions - dle follo\V­
ing behind-the-scenes tour of Babylon 5 

1. Always use Particle Blur , 
found in the Motion Blur section 
of the camera menu. This will 
streak your single-point polygons 
as the camera patlS past them. It 
will look hmny in stills, but when 

Figure 1: Overly bright lighting with fill has often been the norm for science fiction . 
However, don't look for anything like this to actually appear on Babylan 5. 

in motion it prevents the stars 
from strobing atld shimmering. The default setting 
of 50 percent for Blur Length should be fine for 
most scenes. Increase at your own risk. 

\Vill presume dlat everyone reading dtis needs to be taught, 
from the ground up, ho\V to put together a convincing 
IJghtWave scene in outer space. 

A Sky Full of Stars 
The most important element of a space scene is the 

stars, \Vhich are those little pin pricks of light you see if 
you look up at the sky when it's dark. 

Okay, I won't be that simplistic. However, I would 
suggest looking at the stars. You'll notice that there are 
a great deal of them (on a cleat· night, an)'\~ay). They 
also vary widely in intensity, as any number of them are 
closer, further, greater or smaller. This celestial variety 
must be copied within LightWave in order to be con­
vincing. You'll need a large number of single-point 
polygons with varying surface names to accomplish this. 

Two starfield objects are provided for you with 
IJghtWave-Stars is a random scattering of points with 
a si ngl e su rface, making for a thin , flat starfi eld. 
ActualStars is a little better, since it contains realistic 
groupings of stars and several sliliace names that can 
be lightened or darkened for extra realism. 
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Each of these on their own wouldn 't satisfy even 
Duck Dodgers, but combined properly they create a 
starfield that would make Captain Picard proud. 

On B5, we use two sets of each, for a total of four 
star objects, all rotated at different angles . The 
ActualStars object has had seve ral extra surfaces 
added, all of which were painstakingly adjusted to get 
the desired effect (seven to 10 surface names created 
in Modeler should be enough). 

Star densities were set with intensities an)'\vhere 
from 10 to 100 percent. This \Vas done by tweaking the 
Surface Color channel, not Luminosity, so some 
groupings could be given a slightly blue or reddish tinge. 
One of the Stars objects has also been given a slight dis­
solve to offset the hill visibility of the other. 

To avoid making all the object settings evelY time \Ve 
do a space scene, we have a scene called 'Local Space' 
that contains only our starfield and nebula (more on 
that later). Tlus way, after the main elements of a scene 
have been choreographed (like spaceships), all the 
space objects and their settings can be called up by sim­
ply lutting Load From Scene under dle objects menu. 

2. Bring a power source. Electrical outlets are few and 
far between in our galaA)', and those who neglect 
tlus crucial element won't get very far. Battel)' sup­
plies work well, but the new solar-powered cells on 
the market \Vould be ideal when working in the 
direct sunlight of space. 

3. Pat'ent your starfields to a null object. Sometimes, 
to increase the feel of movement in a scene, we'll 
actually move the stars in an opposite direction 
from which a ship is traveling. Since we use four 
(atld sometimes more) starfields, having them all 
attached to a null object can save minutes of 
tedious alumating. 

Hyperspace 
At some point in their space career, every space 

cadet wants to copy the hyperspace effect from Star 
Wars, in which the viewer travels at such lugh velocity 
that the stars streak past like solid lines. 



The idea is to have the camera move past nuUlY single­
point polygons with a high degree of Particle Blur. This 
cannot be done with the nOlmal starfield object, regardless 
of how fast you move, since all the polygons are located at 
the edges of tlus hollow object. 

You'll need to make a solid block of particles using 
Modeler's Point Distribution macro. Tly making several 
l ,OOO-point blocks, each with a different sur­
face name and combining tllem into one (see 
reasons for vatious surface natUes above) . 

This particle object should most likely be 
far longer in tile Z direction than X and Y, since 
you don't want to run out of stars as you travel 
down tile center. 

Load your starblock object into Layout and 
sUlface it appropriately. Upon your first render, 
you'll notice that the points conglomerate 
towards the center as the object recedes into 
the distance. Tlus is easily fixed by adding fog to 
tile scene or setting a distance dissolve for tile 
object so only tile desired number of stars ClUI 

be seen at any given time. 

B5 's special effects lighting wouldn 't be very special 
(see accompanying images) . 

Although it is a simple object, many animators try­
ing to emulate the look have been scratching their 
heads over the exact details of it 's creation. (Luckily, 
I'm in a good mood right now so I'll spill the beans 
but, please, don 't tell anyone else.) 

would be blocked out and the square edges of the 
object wo uld be seen. 

The nebula could have been painted in black and 
white and applied as a Transparency map to the object, 
solving some of these problems. Although this would 
also allow the color sliders to determine the color, 
Transparency takes conSiderably longer to render and 

so the color map path was chosen . 
Different color nebulas are created by 

changing the actual image map; not the 
object. The nebula does not extend to the 
top and bottom of the screen as a purely 
stylistic choice. By not completely filling 
the screen, it prevents scenes from getting 
too blue, and allows us to tilt it on occa­
sion for a different look (although the 
object can easily be stretched along the Y 
axis to fill more or less of the screen upon 
demand). 

Of course, keeping the nebuili to a 
minimum also reduces render t.imes. 

Nebulas Made Easy As tile stars approach tile camera, tlley will 
slowly dissolve into view. By cat·efully balancing 
the Blur Length and the speed of the QUllera, 
you (:,111 easily mimic one of the more memo­
rable scenes in science fiction film lustOly. 

Alternatively, for a more subtle effect, tJy 
loading several different starblock objects and 
move tllem past tile camera at different speeds. 

Figure 2: More realistic, single source lighting adds a dramatic touch to this shot. 
However, the dark areas of the model become lost against the black background 
of space. 

Lazy animators who wish to create a 
nebula without even clicking a paint icon 
are in luck. A poor man's celestial phe­
nomena is as easy as creating a simple 
sph ere, sized slightly large r than 
lightWave's starfield objects. 

If you lower the Blur Lengtll to a more man­
ageable size, you can produce a statuesque 
zooming starfield, sinular to the one seen on 
Star Trek or in B5 's opening title sequence. 

The 85 Blues 
Perhaps the most prominent aspect of 

the Babylon 5 galaxy is the striking blue 
nebula, prevalent in the majority of scenes. 
While it is certainly pretty to look at, unbe­
knownst to most people, it serves a practical 
purpose wluch has made it essential to our 
shots. 

Surface it with fractal noise of any 
color you like, with the noise size approxi­
mated at around J 00,000. 

A sphere is preferable to a flat plane, 
since it allows you to point the camera in 
any direction without losing the nebula. 
This produces nice results, although it 
will have none of the specific characteris­
tics of the B5 nebula, like shape or hot 
spots. 

The noise nebula also takes far more 
time to render. 

Go allead, be daring! Paint something! 

In most cases, any major solar system 
would contain one sun , meaning that the 
majority of light radiates from one direction. 
Therefore, objects in space would be rich in 
shadow since only half of it can be lit at any 
given time. Most space-oriented productions 
add a lot of lllUlal1lral fill light to lessen these 

Figure 3: The blue nebula silhouettes these dark areas, allowing for the instant 
recognition of the object's shape despite dark lighting. 

Even Dpaint AGA has what it takes to pro­
duce something usable. It's not difficu lt 
because the nebula is a fair ly abstract 
shape. Start with a few bright splotches 
and begin to smear and blur them with 
various sized brushes. 

Nothing described in this at·ticle is velY 

shadows lUld make tlleir objects more visible. Let's face 
it-it is vety difficult to see a slup shadowed in black 
against tile black backgrolUld of space. TIle fill light is a 
necessaty evil. 

Or is it? 
Besides looking so nice, the blue nebula on B5 sil­

houettes the dark areas of slups in front of it, making 
their shape velY clear to the viewer. This prevents an 
object from getting lost in a black background and 
therefore pernlits the celestial realism of lugh-contrast 
lighting without fill Ught. If it weren't for that nebula, 

The nebula itself was painted 1500x400 pixels on a 
PC using a paint program with sophisticated airbrush 
and blurring tools (sony, Toaster Paint!). It needed to 
be velY wide so the camera could pan across a scene 
without the nebula disappearing. 

It also had to be mapped onto a curved polygon to 
lude its flat nature. Tlus allows the nebula to stay within 
the camera shot, even with a pan of up to 180 degrees. 

The painted image is actually a blue and black 
color map and the nebula object is sized larger thatl 
the starfields; otherwise, the stars behind the nebula 

difficult to produce. Hopefully, a few gaps 
have been filled in for you or a few sparks have been 
ignited that will send you on your way to creating your 
own spectacular space scenes. 

Next month, I'll dive a little deeper into the B5 uni­
verse and explain how more of it was created, includ­
ing tips on how to build a vortex and make convincing 
laser beams. 

Mojo is a Libra and therefore believes that all fish 
are pink and red ants wear tuxedos. 
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Part 11-Cool Tricks From Babylon Ii 

Last monUI, I began explaining 
how the Babylon 5 universe 
was created. The mysteries 

behind majestic starfields and sweeping 
nebulas were finally revealed. This 
month, let's delve deeper into the secrets 
behind this lightWave-generated galaxy 
~Uld see what else can be leamed. 

The Jumpgate 
One of the most prominent effects 

seen regularly on Ule show is the hyper­
space generator; a man-made jumpgate 
that creates a vortex allowing instanta­
neous travel to other galaxies. Fans of 
the show have raved about these 
sequences, although it is deceptively 
simple to dupticate. 

by Mojo 

Not Laser Beams 
Space battles m'e ml inlPOltmlt pmt of science 

fiction and laser beams are essential for space 
batues. The laser beams used in B5 's dogfight 
scenes went uU'ough several genemtions until we 
arrived at the satisfactOlY result we lise now. 
[Note: [n keeping lvith ule show's sU'ong footing 
in real physics mId science, it should be men­
tioned Ulat laser beams are not acttlally pm·t of 
th e B5 universe . The combat fi ghters are 
equipped with lughly charged plasma weapons, 
which would result in 'bolts' being fired (a laser 
would be a solid beam) and a naturallun1ines­
cence (lasel'S are invisible in a vacuum) .J Ellrly in 
production, we used thin, luminescent objects as 
plasma bolts wluch worked well, but I wanted to 
improve the effect. 

The generators ulemselves are four 
simple objects Ulat look somewhat tike 
rails lined WiUI solar energy cells. A sin­
gle generator object was made and 

Figure 1: As this wireframe shows, the lens flares need to be positioned dose to one 
another to avoid visible iterations. 

For ule episode "Signs ~Uld POitents" (wluch 
featured the first all-out battle sequence of the 
fu'St season) . 

During the making of "And the Sky Full of 

cloned tlu'ee times, with all Ule pieces arranged into a dia­
mond-like shape (all of ulem are parented to a null object 
to make ule assembly easy to move). 

The gateway comes to life with a violent explosion of 
lens flares Ulat track down the length of the rails. Foul' 
Om'es (one for each generator) with identical envelopes 
meet at the far end mId combine into one big flare, which 
appem'S to 'phase in' Ule vOltex itself. 

'Ille VOitex is a velY long tube WiUI a spiraling fractal 
noise pattern mId transparent edge. The fielY noise pattern 
is orange and moves inward when a craft is entering 
hyperspace, or blue ~Uld movitlg outwm'd when someone 
is leaving (the color difference is actually a visual Doppler 
shift which occurs when objects approach the speed of 
tight-real science.). 

The tube is just a long, subdivided object tapered at 
one end to force the perspective of it extending into infinity 
(we never see it at an extreme angle). The tube is subdi­
vided so it ClUl be twisted into a morph target which allows 
Ule fractal noise to appear as if it were spiraling. If the tube 
were straight, ule noise would simply move in a straight 
line. But, if the noise-laden tube is morphed into a llvisted 
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shape, the noise will follow ulese cw'Ves ~Uld travel in a spi­
ml. Morphing is impOitant, since Ule noise would not fol­
low the contours of a IIvisted source object-textures 
always move in a straight line regardless of an object's 
shape. The object must be deformed after it is mapped. 

A transpm'ency map consisting of 95 percent black, fad­
ing to white only towm'ds the end, is applied to the tube. 'l1us 
pennits ule tube to stay solid and feather off only at ule edge. 

'Ille tube is sized to zero and dissolved out at ule begin­
lung of the sequence. When ule four flm'es merge into one, 
dIe tube is dissolved in, sized up and moved out to Ule cen­
ter of dIe generators. It is timed WiUI the fading central 
flm'e to look as if it emerges from uus point. Objects travel­
ing down Ule tube are moved quickly and disappem' lviUI a 
lens flare when they reach the end. Since the tube is 
ulpered, slups need to be sized down as uley recede down 
the vortex in line lvith ule forced pel'Spective trick. It also 
makes dIem appem' to be movitlg much faster. 

Each one of Ulese elements, sepamtely, is velY simple. 
But when tied together \\~Ul dIe proper timing, a fantastic 
sequence is created. Keep this in mind when designing 
your own space scenes. 

Suu'S," there was a btief scene in which a StlUfury 
fired its weapons at a MinbaJi cruiser. The firing was an 
afterthought ~Uld [ didn 't feel like t.'lking ule time to load 
the plasma bolt objects, so I sinlply ulrew a few lens flm'es 
into the scene. 'I1le angle was almost directly behind dIe 
fighter, so I didn't uunk anyone would notice ulat the bolts 
were rol\lld aJld not elongated. 

Much to my surprise and delight, the final render­
ing revealed that the scene's motion blur also blurred 
the lens flares. In addition, since the flares were mov­
ing so fast, they were very blurred, resulting in an oval­
ic, elongated flare that looked much like a traditional, 
glowing, rotoscoped laser beam. When it came time 
for "Signs," I decided to experiment with this tech­
nique using lens flares as a permanent replacement for 
our plasma bolt objects. 

!Jutial tests proved that at aJlytl1ing similar to a right 
angle (like a side view of a ship fu'ing) , Ule motion blur 
would stretch out the lens flaJ'es too much. Tlus 'Uli.Jmed 
out' the effect ~Uld the flm'e lost most of its concenU'lltion. 
Bolts would eiuler have to fu'e slowly or lugh antia1.i.asing 
(IviUI more blur steps) would have to be used. 

Neither option was attractive. 



Instead, I tried tying several lens flares together in 
close proximity and this worked like a charm. They 
still blurred into a cohesive bolt, yet the extra flares 
filled in the 'thin ' spaces created by motion blurring. 

I created a scene with four flares for each bolt (the 
Starfury has two main guns) , resulting in two rows of 
four flares each, all tied to a single null object. This 
null could then be permanently parented to the ship 
and moved along the Z axis (the Starfury's 
line of fire) to simulate bolts being fired 
(this hierarchy ensures that the bolts will 
always travel in the direction the ship is 
facing). The flares, of course, move along 
with the null (saving the headache of mov­
ing all of the flares individually). 

tem was too regular and there were just too many clouds in 
the sky. If there was a way to have a second layer of fractal 
transparency, I knew the effect would work beneI'. But 
uglllWave only has one transparency channel .. . right? 

Additive Transparency 
Using ughtWave's Additive feature (Surfaces panel) , 

there is a way to fake a second transparency channel. 

luminOSity map which ranges from 100 percent to zero, 
you will effectively be giving that object transparency from 
100 percent to zero. TItis technique works best on objects 
that would normally not be effected by light within the 
scene, such as distant clouds, smoke, electricity and other 
luminescent phenomena. To help you understand this 
trick, I'll show you how to create a lightbeam object with­
out using a transparency map. 

Make a one meter long lightbeam 
object out of a cone, making sure the tip of 
it is at 0,0,0 in Modeler and the base of it 
is located at one meter on the +Z axis. You 
can also delete the base polygon so the 
beam is "open-ended." 

Interactive lighting during these battle 
scenes is very important, so two of the lens 
flares that make up the bolts (one for each 
side) have their light intensity left on with a 
sharp falloff. This allows the plasma bolts 
to actually cast light onto surfaces they 
closely streak past. In addition, two lens 
flares (again, with light casting on and 
falloff) are attached to the end of the 
Starfury's guns. These flares are ramped up 
and down with each blast fired to simulate 
the blaze of the guns. They make the 
weapons seem much more powerful and 
the brief light cast upon the face of the ship 
as it fires is very dramatic. 

Figure 2: This image depicting the nebula object was mistakenly left out of Part l. 
See last month's LWPRO for details. 

Back in Layout, surface it with whatev­
er color you like, but instead of trans­
parency, go into the Luminosity channel. 
Select the Grid texture and make the Line 
Thickness one (this leaves no spaces 
between grid squares and creates a solid 
block of texture) and tlle Texture Value 
100 percent. Make sure you give the tex­
ture a Texture Falloff on its Z axis of 100 
percent and set the Luminosity value under 
the surfaces menu to zero. ntis will make . 
the object 100 percent luminous at its tip, 
falling off to no luntinosity after one meter 
(the cone's end) . Also make sure to set the 

Diffuse level to 0 percent. Click Additive, 
make sure the object 's edges are 
Transparent and render a test. If done 
correctly, you should have a perfect light­
beam object without ever having touched 
the transparency channel. If you have ren­
der errors at the tip of the cone (sho\ving 
up as facets even though smoothing is 
turned on) , make your cone out of a one 
meter long disc and taper the tip so it is 
very small. 

For scenes in which plasma bolts are 
fired far from the camera, an image map of 
the blurred flares has been placed on a 
polygon (keyframing all the sets of bolts 
can be time consuming) . This looks great 
from a distance, although to spice it up, a 
single, dissolved lens flare is placed on top 
of the polygon to give the beams a soft glow. 

Creating these battles scenes is certainly 
a lot of work, but the results are worth it. 
This technique for creating plasma bolts 
(or, yes, even laser beams) may take a little 
time to master, but the brilliant glow of 
lens flares make this the only way I know of 
to achieve such classic results. 

And the Sky Full of 
Clouds 

Our first season featured an ambitious 
two-part saga, "A Voice in the Wilderness." 
Tltis mini-movie featured more than one hun­
dred new special effects shots, many of wltich 
took place in an atmosphere--something we 

Figure 3: The morphed vortex object. Note that the polygons are triangular­
tripling polygons meant to be deformed helps avoid rendering errors; three-sided 
polygons are more "flexible." 

Of course, the transparency channel is 
still free. If tltis lightbeam were a car head­
light, you could run a moving fractal noise 
texture through it and simulate fog or 
other debris. If you were unsatisfied with 
the type of lightbeam and wanted to use a 
custom transparency map, you could cre­
ate the object in the traditional way and 
use the luminosity channel to add extra 
transparency. 

Despite our Hollywood status, all the 
folks working on 85 are still just a bunch 
of regular guys who love 3D. All of the 
unique effects we create are sinlplya result 

had never tackled before. 
One particular sequence had a shuttle blasting from 

below a planet's surface straight up into the sky. I had to 
create realistic looking clouds for tltis shot and knew that 
a flat polygon \vith a fractal noise transparency layer would 
be the answer. 

However, as nice as this looks (the surface is included 
,vith ughtWave), it wasn't quite good enougll. The noise pat-

Surfaces that are additive allow parts of the scene that 
are behind tllem to be 'added' into the surface color of the 
surface. If a surface is 100,100,100 and the background 
is 100, i 00, 1 00, the new surface color ,vill be computed at 
200,200,200. If an Additive surface has zero color, the 
background \vill be added completely in and tlle surface 
\vill appear transparent. By selecting Additive and by giv­
iflg a surface 0 percent diffuse (so it appears black) and a 

of persistence and a little inlagination. Despite all our 
expensive hardware, tllese are the elements that make our 
work speCial-elements that everyone reading this 
newsletter has in plentiful supply. There is no excuse why 
any of you cannot go forth and create your own spec­
tacular 3D universes. 
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UghtW8ve 1 01 
Course 1 A Object Cleanup 

Welcome to lightWave 101, where 
new animators with minimal 
experience will become more 

productive in lightWave. The more effective 
command of lightWave and Modeler's tools, 
the more time spent bringing your ideas to life 
and not wasting time merely navigating through 
the software. 

by Taylor Kurosaki 

point that made up the one-point polygon is also a 
part of another polygon, it will be maintained while the 
polygon is removed. If the point is not associated with 
any other polygons, it will be deleted along with its 
polygon. 

Two-Point Polygons 
Two-point polygons are similar to single point 

polygons in their problematic ways. Instead of dots 
protruding from your model, symptoms of unwant­
ed two-point polygons are lines cutting through or 
laying on top of the object. The solution is the 
same as it is for single-point polygons. 

With that in mind, the first step toward com­
pleting any animation is having an object or 
objects to animate. As important as modeling is, 
it's also essential to model sound objects and 
learn how to fix potential problems in models 
you create, as well as those you might acquire 
from other sources. 

Improperly modeled objects, or objects 
which create rendering errors will detract from 

Figure 1: The Merge Points requester (m) allows you to merge points 
using a number a number of different formulas. 

Select all polygons with two vertices from with­
in the Polygon Statistics window, then cut the poly­
gon to remove it from the object. As with single­
point polygons, if the points are needed by other 

any animations you produce. The follOwing techniques 
deal with the most common modeling problems and offer 
possible solutions. Most of the problems described won't 
necessarily be evident until the object is actually rendered. 
Importing from Layout to Modeler and exporting from 
Modeler back to Layout will be required to fix the actual 
iteration of the object from your given scene. 

Remember to save your fixed object from Layout 
once it has been exported from Modeler. This is an 
important step to remember, as it ensures that you are 
always working with the same version of your object in 
both Layout and Modeler. 

Merge Points 
The first operation you should perform on an 

object you suspect has problems is Merge Points. 
From within the Tools menu, Merge Points can reme­
dy one and two-point polygons (see below) , as well as 
alert you to multiple polygons sharing the same space. 
(see Double Polygons below) 

Merge points can also eliminate polygons with 
more than two points where multiple vertices share the 
same space. These polygons can render the same as 
one or two-point polygons but. don't appear as such 
under the Polygon Statistics window. Performing a 
Merge Points exposes these problematic polygons for 
what they really are so you can remedy them. 

m LlGHTWAVEPRD 

When you select Merge (m), a requester with three 
options will appear: Automatic, Fractional and 
Absolute (Figure 1). In almost all cases, you will want to 
use Automatic as this merges only those points that share 
the same space. If you have two points that you know need 
merging but Automatic will not merge them, Absolute will 
merge points that are located within a user defined dis­
tance from each other. 

Also make sure that you only merge points located in 
the same layer. You cannot merge points if they are in two 
different layers. 

One-Point Polygons 
One-point polygons render as dots or particles. Unless 

your model is a star field, plankton field or a cloud of par­
ticles, one-point polygons are probably a mistake. To 
search for one-point polygons, type the w key while the 
Select Polygon button (lower left screen) is selected to 
bring up the Polygon Statistics window. This window 
details the number of one, two, three, four, and greater 
than four vertex polygons in the current modeler layer. 
The statistics window also allows one to select polygons 
based on the number of vertices or surface names. 
Selecting the + key will select the chosen polygons, while 
selecting the - key will deselect them if they are selected. 

Once the undesirable one-point polygons are selected, 
you can select Cut to remove them from your object. If the 

polygons, they will be retained, otherwise they will be 
deleted along with the polygons. 

Note: If your object intentionally contains one-point 
or two-point polygons, (Le., the star field example 
above)lightWave version 3.5 now allows you to deter­
mine the rendered size of the ParticleJLine within the 
Objects panel. Selecting SmaIl renders particles the 
size of one pixel and lines one pixel thick, Medium 
renders 3x3 pixels, while Large renders particles 5x5 
pixels in size and lines five pixels thick. Selecting 
Automatic Particle/Iine Size renders a one pixel parti­
cle!line in Super Low Resolution and Low ResolUtion, 
three pixels in Medium Resolution, and five pixels in 
High Resolution and Print Resolution. 

Flipped Polygons 
Flipped polygons are a common modeling prob­

lem. A polygon with its surface normal facing the 
wrong way. appears invisible when rendered. Think of 
a Single-sided polygon as a two-way mirror; from the 
rear you can see through it, while ' from the front it 
reflects the surface values given back to the camera. 
The surface normal of a polygon in Modeler is the side 
that you will see when it is rendered. 

To compound the problem of a flipped polygon, as 
you see through the back of the polygon nearest the 
camera, you will probably see through the back sides 



of the polygons of the far side of the object. The net 
effect is seeing through the object to whatever is 
behind it. To fix a flipped polygon, either select it and 
hit the Flip button (Polygon menu) or the f key. You 
can also select the Align button and all polygons in the 
current layer will become aligned in the same direc­
tion. If you use Align, you need to check your polygons 
afterwards as they may all be facing inwards and you 
will need to perform a Flip on all polygons. 

Note: For Align to work properly, you should per­
form a Merge points operation first. 

Double Polygons 
Double polygons are typically two polygons sharing 

the same set of points in the same space. Even if these 
two polygons use the same surface, rendering errors 
can still result. The polygons are essentially competing 
with each other for visibility, because their surface 
normals are faCing the same way. In this case, hitting 
the Unify (Polygon menu) button will remove the 
extra polygon. If you have determined that there are, in 
fact, two (or more) polygons sharing the same space, 
yet Unify has no effect, chances are these polygons are 
using separate sets of points. In this case, perform a 
Merge points and then Unify. If merging points 
doesn't work, it is probably a situation where the two 
polygons in question are not directly on top of one 
another. If this is indeed what is happening, zoom in 
on the problem area and manually remove or cut the 
undesired polygon(s). 

Non-planar Polygons 
Non-planar polygons are those which consist of 

four or more points which are not located in the same 
plane. Due to their bent nature, these polygons cannot 
be rendered properly. From some angles, non-planar 
polygons might render fine, while from other angles 
they aren't even visible. When an object containing 
non-planar polygons is artimated, the non-planars may 
flicker as the object moves in space. The best solution 
for non-planar polygons is to turn the four or more 
vertex polygons into triangular polygons. 

Triangular, or three-vertex polygons, cannot, by 
their nature, be non-planar. Under the Polygon 
Statistics window (w) , select the + button to the left 
of Non-planar, and then hit the Triple button from 
within the Polygon menu. 

EDITOR'S MESSAGE 
continued from page 3 

Finally, lightWave will gain the full acceptance it 
deserves. Many people scoff at the fact that lightWave runs 
on an Amiga. They assume it can't be that good, but when 
they are shown a series of quality lightWave animations, 
they are most often surprised. lightWave has had to fight 
for acceptance at many levels, and the move to these plat­
forms will help validate it as the powerhouse it is. 

The great part about this is that lightWave, in order 
to be as good as it is on an Amiga, is very well opti-

To be absolutely thorough in weeding out non-planar 
polygons, you must change the Flatness Limit to 0 per­
cent in the Data Options window (0) within the Objects 
menu before selecting Non-planars and tripling them. 
Alternately, you may choose to Triple every polygon in 
your object, although this makes it more memory intensive 
and increase rendering times as well. 

Figure 2: The Polygon Statistics requester contains infor­
motion about all of the polygons in the current layer. 

Figure 3: The Point Statistics requester gives you valu­
able point stats. You should not have any points contin­
uing zero or one polygon unless you are specifically 
making them: 

Points with no Polygons 
Periodically you may find an object which contains 

points with no polygons. Although individual points 
don't render, and therefore don 't cause rendering 

mized. It is finely tuned to perform, and the continua­
tion of this process by Stuart Ferguson and Allen 
Hastings will ensure that lightWave, on any platform, 
will maintain its excellent position. 

What new features can you expect? For one, inverse 
. kinematics (IK), which \vill allow you to pull on a finger 
and have the arm follow, plus expanded plug-in textures 

and new post processing plug-ins, just to name a few. 
Along with lightWave 4.0 will come a new manual 

errors, it's still a good idea to eliminate of these extra­
neous points, keeping your object clean and simple in 
the event you want to go back and modify it later. 

To find these rogue points, click on the Point 
selection button, press w to bring up the Point 
Statistics window, select all points which are associat­
ed with 0 Polygons, and Cut. 

Last Resort: Double Side 
If you encounter the types of problems described 

under non-planar or flipped polygons, yet none of the 
solutions seem to work, or if the object you are work­
ing with looks to have seams or holes in it, and you 
can't figure out how to fix it, there is one final potential 
solution. Copy all the polygons of your object, or at 
least all of the potentially problematic polygons, Flip 
the originally selected polygons, Paste the copied poly­
gons back down, and Merge points. 

You have given each polygon a duplicate with an 
opposite faCing surface of the same name. This defi­
nitely fixes flipped polygons, and it may help with some 
cases of non-planar. Alternately, you can select 
Double Sided under the Surfaces panel in Layout. 

Obviously, it would be preferable to actually fix the 
problems in your object, as opposed to merely cover­
ing them up. However , some objects can seem 
extremely complicated, especially if you aren't the 
original modeler. If you can't fix it, at least make it 
appear well done. 

Hopefully these scenarios will be helpful when you 
invariably experience problems rendering objects. 
Ideally, when it comes to your own lightWave models, 
you will use these methods to fix problems as you are 
building. This is the least painful way to work, and if 
you 're conscientious and thorough, problems can be 
avoided by the time you are working in Layout. 

Next month, we \vill discuss different strategies and 
approaches to modeling. The use of simple shapes to con­
struct more complex objects will be covered, including the 
use of primitives, lathing, cloning and subdividing. 

Taylor Kurosaki is the former Digital Systems 
coordinator for Amblin Imaging and seaQuest DSV. 
He now devotes all of his time to animating so he 
can miss all those boring meetings and turn Pearl 
Jam up while he works. 

written by yours truly. Since NewTek has commis­
sioned me to write the manual, I expect to be quite 
busy over the next few months and may have to rely on 
some guest editors to get LWPRO to you on time (now 
you know why this issue is late!). 

John Gross 
Editor 
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Ughtwave 1 01 
Course 1 B: Basic Modeling Strategies 

This installment of lightWave 101 will focus on 
modeling techniques which allow you to cre­
ate seemingly complex objects simply and 

easily. Just because you don 't have a tremendous 
amount of modeling experience, or aren't nicknamed 
"spline master" doesn 't mean you can't model high­
tech, cool-looking objects in lightWave. 

The most important thing to have is the ability to 
visually break down any given object into its most basic 
components, and then have enough knowledge of 
Modeler to construct these basic shapes. Pieces which 
do not resemble any of Modeler's primitives can usual­
ly be created simply with any number of Modeler's 
tools. Finally, these basic pieces are assembled like 
"Legos" to create your final shape. 

Note: To successfully complete your object it is 
essential to view your work in progress. I strongly sug­
gest that you Export your object from Modeler into 
Layout and render tes ts from various angles. 
Subsequently your obj ect(s) should then be saved 
from Layout, and as part of a default scene for your 
model. To make modifications, Import the object back 
into Modeler and edit the imported version. This 
method ensures that you are always working on the 
most recent version of the object. It also keeps surface 
values intact in Layout. 

Sputnik: The Easy Way 
A satellite is the perfect example of a model which 

can look fairly impressive without a great deal of frus­
tration. For the purpose of this tutorial I will use the 
example of the satellite pictured in this issue and 
included on the LWPRO disk. The following examples 
are merely starting points to get you thinking in the 
right direction with regard to objects that you design. 
You might want to experiment by modeling a similar 
satellite-based on some of the principles mentioned 
within, and later apply these methods to other objects. 

Two pieces of advice: 1) Never be afraid to experi­
ment-there is no universally correct way to build 
lightWave objects. 2) Modeler is a production tool , 
not a conceprual tool. Paper and pencil are a much 
better way to figure out what it is you want to build. 
Sketch before turning on your computer. 
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Figure 1 

Figure 3 

Primitives 
Effective use of primitives is essential to successful 

modeling. The most obvious use of primitives in the 
satellite model are the upper and lower girder sec­
tions. These sections were built by creating a long, nar­
row Disc along the Y-axis for one of the support beams 
and Mirroring it across the Z-axis (Figure 1). 

Next, another disc, with a slightly smaller diameter, 
is positioned horizontally between the two support 
beams. To create a diagonal crossbeam, Copy the hor­
izontal disc and Paste it into another layer of Modeler. 

Now Rotate (Modify menu) the copy by about 30 
degrees on the Z-axis, and Stretch (Modify menu) as 
necessary to make the ends intersect with the support 
beams. 

by Taylor Kurosaki 
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Figure 2 

Figure 4 

Mirror (Multiply menu) the copy on the Z-axis to 
create the opposite diagonal beam. Copy and Paste 
the diagonal and horizontal beams twice and five 
times, respectively, into various layers and Move 
(Modify menu) the copies along the Y-axis to complete 
the first girder section. (Figure 2) 

Next, select and Cut the Polygons which make up 
one of the vertical support beams, so the original sup­
port beam and all of the cross beams are left. (one­
eighth the final girder structure) . Finally, Clone 
(under the Multiply menu) the girder section seven 
times around the Y-axis at an angle of 45 degrees to 
create the rest of the object. 

Finally, use Taper 1 (Modify menu) centered on 
the X and Z axis to obtain your final shape. (Figure 3) 
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Figu re 5 

Figure B 

Other uses of primitives on the satellite are found 
in the lower, center section. This is where boxes are 
sized and positioned to intersect with the main body 
and cloned around the Y-axis to give the satellite some 
detail and dimension. (Foreground layer-Figure 4) 

Sculpt and Lathe 
The satellite's saucer section was easily created 

with a method I call "sculpt and lathe. " In thi s 
instance, "sculpt" refers to the process of placing 
Points (Create Points under the Polygon menu) to 
sculpt the cross-section of the shape you want to 
build. (Figure 5) 

In the case of the satellite, the outer ring of the 
saucer section is comprised, partially, of an arc. This 
shape is difficult to reproduce merely by placing 
points; it is much more effective to utiUze primitives 
once again. 

Select Disc (Objects menu) and draw out a Disc 
that intersects the two Points between which you want 
the arc. Once you Make (Enter) the Disc, select it 
(Figure 6) and Remove (k) the polygon which com­
prises it. 

Now select and Cut (x) the points of the disc which 
do not fall between your original outer points. You are 
left with a perfect arc section for the satellite. To 
ensure a smooth arc, you must have an adequate num­
ber of points. Therefore before Making the Disc, select 
Numeric (n) and increase the number of sides to at 
least 32 or even 48. 
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Figure 9 

Now that you have the outUne for the saucer-sec­
lion 's shape, select the Points in order and Make them 
into a polygon (p) (Figure 7) . To complete the shape, 
'select the cross-section polygon and Lathe (Multiply 
menu) it around the Y-axis. (Figure 8) 

Bevel, Julienne and Bend 
The final components of the satellite are the reflec­

tor arms. The basic shape is made by creating points 
and making a polygon (Figure 9) in much the same 
way as the cross-section for the saucer piece. " 

To give the reflector thickness and an interesting 
edge shape you might want to Bevel (b) it with an 
inset of -140mm and a shift of -40mm (assuming your 
reflector is as big as mine). Keep in mind, however, to 
retain a top on the reflector and enclose your final 
object, Copy the original polygon and Paste the copy 
into another layer before performing the Bevel opera­
tion. Upon completion of the bevel, Cut the copy of the 
original polygon, Paste it into the same layer as the 
beveled polygon, and perform a Merge Points (Tools 
menu). 

It's also a good idea to check the surface normals 
of all polygons and Align and Flip (Polygon menu) if 
needed so all surface normals are facing out. 

To give the reflector arm a nice bend, perform the 
Julienne Macro (Objects menu) along the X-axis with 
anywhere from 10 to 20 divisions. Once it's been 
sliced, use the Bend tool (Modify menu) to arch the 
refl ector arm slightly along the X-Axis. Enter the fol-

Figure 7 

Figure 10 

lowing parameters in the Bend Numeric requester: 
Angle: 11 degrees 
Direction:O degrees 
Center: 0,-0.45,.15m 
All other parameters should be left at their default 

settings. 
Finally, Clone the finished reflector fifteen times at 

a rotation of 22.5 degrees around the Y-Axis to pro­
duce the rest of the reflector arms. (Figure 10) 

What Now? 
The remainder of the satellite object was modeled 

using variations of the techniques described through­
out this tutorial . Employ the strategies above to com­
plete an object ot your own, or try to construct a satel­
lite similar to the example. 

1\ext month LightWave 10 1 will focus on surfaCing 
strategies within Modeler and mapping techniques in 
Layout. Until then, keep your feet on the ground and 
your cursor close to the Save button. 

Taylor Kurosaki is a CG I Ar ti st at Steve n 
Spielberg 's Amblin Imagin g. While not writing 
LightWave 101 he works as a member of the visual 
effects team on NBC 's seaQuest DSV. Questions , 
comments, suggestions and ironing tips should be 
sent to his attention at 100 Universal City Plaza 
Bldg. 447, Universal City, CA 91608. 
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Lightwave 1 01 
Course 1 C: Basic Surface Strategies 

'

his installment of "LightWave 101" will 
begin to explore one of the most criti­
cal components of 3D: obj ect surfac­

ing. In terms of creating a photorealistic CGI 
envi ronment, effective surfacing is crucial. For 
example, there is currently a completely com­
puter-generated commercial fo r Levi's Jeans 
featuring a figurine pulling rubber balls out of a 
shoebox. 

To be sure, th e mod eling invo lved was 
extremely straight-fo rward and simple, consist­
ing only of basic variations of spheres, boxes 
and cylinders. The animation was fa irly basic 
and the movements weren't exactly li felike (nor 
did they necessarily have to be). Even the light­
ing was less than realistic with its hard-edged, 
ray-traced shadows and lack of natural reflec- Figure 1 
tive light. 

That said, I am still constantly fascinated with 
this commercial. The surfaCing work in this spot 
is so reali sti c th at at tim es th e distin cti on 
between computer ge nerated and reality is 
blurred. It isn't even the texture maps themselves 
which are excellent; in fact, the only tex ture 
maps I G Ul remember are the stripe and star on 
one of the rubber balls, and the wood texture on 
the figurine. What makes the surfaCing so realis­
tic, in this caseJ is the way in wllich light affects 
the objects, the way light would affect similar 
objects in reality. The rubber ball appears to 
"feel" rubber. The fi gurine looks to be made of 
stained and painted wood. The surfaces on these 
objects make them seem tangible. 

The satellite obj ect from last month 's issue 
will again be used here as an exampl e. 
Obviously, T want the satellite to look reali stic, Figure 2 
but more specifically, it should look li ke it's 
been in orbit fo r quite some time. It should appear 
metallic yet grungy, not unlike the "dirty" ships in the 
Star Wars movies. This can be accomplished easier 
than you may th ink. 

The areas of the satellite we will surface are the 
Upper and Lower Girder sections, the Ring section 
and the Ce nter structure. Let's begin by fi rst selecting 
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the Surface Color fo r these three sections . Keep in 
mind that this is merely a starting point, as the Diffuse 
percentage will greatly affect the appearance of the 
surface color. 

For the Ring section I have chosen the values of 
200, 210, 225 , which is a slightly bluish, light gray. To 
create contrast the Center secti on uses the darker val-
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ues of 100, I 10, 120. The Upper and Lower 
Girder sections use a dark gray of 60, 60, 60. 
The resulting surfaces appear in Figure I. 

Obtainin g a dirty metal appearance 
invo lves primarily a combination of Specular 
and Diffuse image mappi ng. Befo re diving 
into tile theory behind this surfaci ng tech­
niq ue, a few definiti ons are necessary: 
Diffuse is the amount of light returned from 
the object back to the camera. In the real 
wo rld, an object which is 100 percent dif­
fu se returns all light hil ting il , while an 
object which is 0 percent diffuse absorbs all 
light reachi ng it (thu s maki ng it ap pear 
black). Although lightWave doesn't actually 
reproduce thi s phenomeno n (it's called 
radiosity) , it does simulate it by reducing 
the color values by the percentage of the dif­
fusion. Fo r example, an obj ec t with a 
Surface Color of 255,0,0 with a light of 100 
percent intensity perpendicular to it and a 
Diffuse value of 100 percent will appear as 
pure red when rendered. Reduce the Diffuse 
level to 50 percent, and the rendered color 
is equivalent to 127,0,0. Lower the Diffuse to 
o percent and the object ap pears black 
(0,0,0) . 

Specularity refers to the amount of shine 
an ob ject appears to have. A poli shed 
chrome surface would be extremely specu­
lar (1 00 percent), while dry clay would have 
no specularity whatsoever (0 percent). This 
tutorial will describe how to use a combina­
tion of Diffu se and Specular attributes to 
simulate a di rty, weathered, metallic surface. 

D iffuse M apping 
To obtain a tiled, metal plate surface, a map similar 

to the one shown in Figure 2 works well. It can be 
painted in grayscale in any paint program by selecting 
rectangu lar areas and fi ll ing them in with varying 
shades of gray. 

My preferred method of painting this type of map is 
to use Adobe Photoshop, beginning with a light-gray 
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background. Independently select various rectangular 
areas, and adjust the contrast and brightness of the 
selected areas into differing regions of light and dark. 
Finally, perform a noise or blur operation on the 
whole image to grunge it up. The darker areas of the 
map will correspond to areas of less diffusion, while 
lighter areas appear more diffuse. 

More specifically, totally white areas 
(255,255,255) translate to areas of 100 percent diffu­
sion, completely black areas (0,0,0) result in areas of 
o percent diffusion, and medium gray areas 
(127,127,127) render with 50 percent diffusion. The 
end result is a light and dark pattern on the object 
which consists of several shades of the object's original 
Surface Color. 

Due to this fact, Diffuse Maps (and other surface 
maps, except Surface Color) need only be grayscale 
images, as their color information is discarded in 
favor of the object's Surface Color. The image in 
Figure 2 was used as a diffuse map on both the Ring 
and Center sections of the satellite with the following 
settings: 

Ring Section 
Texture Type ...... . ....... Cylindrical Image Map 
Pixel Blending . . . . . . . . . . . . . . . . . . . . . . . . . . .. On 
Texture Axis . . ....... . . . . . . . ........... Y Axis 
Texture Size .. 3.75 , 16.0, 3.75 
Antialiasing . . . . . . . . . . . . . . . On 
Width Wrap Amount . . .. . ....... ... ......... 7.0 

Center Section 
Texture Type ........... .. . Cylindricallmage Map 
Pixel Blending . . . . . . . . . . . . . . . . . . . . . . . . . . On 
Texture Axis .................... . . . .... Y Axis 
Texture Size ........ . . . .. .. . ... . 6.26,8.0,6.26 
Antialiasing ....... . . .. .... ............... On 

All other values should be left at their defaults. 
For the satellite's Upper and Lower Girder sections, 

the map in lligure 3 was painted. This map was also 
created in Photoshop using the airbrush tool with 
noise added, although it can be created just as easily in 
any paint program. When applied as a Diffuse map, the 
darker areas appear as dirty areas on the surface, 
while the lighter areas appear clean, allowing the true 
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surface color to show through more visibly. The fol­
lowing values were used here: 

Upper and Lower Girder Sections 
Texture T)1Je .............. Cylindrical Image Map 
Pixel Blending ............................ On 
Texture Axis . . . . . .. .. .... .......... .. ... YAxis 
Texture Size. . . . . . . . . . . . . 10.55,50.0, 10.55 
Antialiasing . . . . . . . . . . . . . . . . . . . . . . . . . . On 

Again, any values not listed were left at default. 
Figure 4 shows the Ring, Center, and Upper Girder 

sections of the satellite with their Diffuse maps in place. 

Specular Mapping 
The satellite is now comprised of light and dark 

patterns through the use of Diffuse maps. On the Ring 
and Center sections, the Diffuse maps appear as 
weathered metal plating, giving the satellite a 
mechanical, assembled look. The Diffuse map on the 
Girder sections serves a different purpose-to look 
like dirty piping. The satellite is now shaded like it is 
comprised of metal, but it doesn 't have the shiny 
properties of metal. 

This is where the Specular Level setting is helpful. Lf 
the satellite was perfectly clean and polished, it would 
have a constant specularity across its surface (some­
where between Dve and 20 percent, for example). In 
our case, however, the Specular level would not be 
constant due to its tarnished state. Dirty areas would 
appear less specular than cleaner areas. 

This is the perfect application for a Specular Image 
Map. In the case of the satellite'S Girders, the shape of 
the Specular Map should be the same as the Diffuse 
Map, due to the fact that the dirty (less diffuse) areas 
should correspond to less shiny (less specular) areas. 

Therefore, a variation of the Girder's Diffuse map 
will work well as its Specular map. In this case I dark­
ened the Girder'S Diffuse map, saved it, and applied it 
as a specular map (Figure 5). 

Darkening will lower the overall specular level 
throughout the map. [Note: Surfaces that are too spec­
ular are always a sure giveaway of CGr. A little specular 
goes a long way, so keep your specular maps on the 
darkish side.] 

I then app li ed the same specular map to the Ring 
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section of the satellite. This map will add the highlights 
necessary to complete the metallic look for tlus object. 
See the color section for the completed satellite with 
these surfaces in place. The values used are listed below: 

Upper and Lower Girder Sections 
Texture Type ...... .. . . . . .. Cylindrical Image Map 
Pixel Blending ...................... On 
Texture Mus ..... . ...... .. .............. Y-Axis 
Texture Size .... . . . ........... 10.55, 50.0, 10.55 
Antialiasing . .. . ..... . . . ... . .. .. ........ . . . On 

Ring Section 
Texttlre Type .... .. . . ... ... Cylindrical Image Map 
Pixel Blending ............................ On 
Texture A,xis . . . . . . . . . . . . . . . . . . Y-A,xis 
Texture Size . . .............. 16.05, 103.75, 16.05 
Antialiasing ............. .... . ... . . . . . . .. . . On 
Width Wrap Amount ... . ... ..... . ........ 5 0.10 

Other Maps 
Another type of map which adds realism to your 

objects is a Bump Map. This type of map will cause 
bumps and ridges to appear in the surface of the 
object, depending on the shape of the image. With a 
Bump Map, the dark areas of the image appear to be 
inset from the surface, causing shading to "fall into" 
those areas. With the satellite object, use the diffuse 
map image and settings as a Bump Map on the Ring 
and Center sections. A Texture Amplitude anywhere 
from 100 percent to 200 percent should work well. 

For a more general overview of the Surfaces panel , 
read Grant Boucher'S "lntro to Surfaces" article in the 
February 1994 issue of LWPRO, or see your Toaster 
manual. See you next month in "LightWave 101." 

Taylor Kurosaki is an animator at Amblin 
Imag ing. As usual , the majority of the. techniques 
described above were systematically, though pain­
lessly, taken directly from the brain of Eric Barba, 
among others. Thanks guys . Questions, comments 
and a comb should be sent to Taylor's attention at 
100 Universal City Plaza, Bldg. 447, Universal City, 
CA 91608. 
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Lightwave 1 01 
Course 10: Animating with 

, 

0 animate is to bring to Ufe. However, creat­
ing li fe is often an incredibly painstaking 
process. Just imagine the work involved in 

hand painting thousands upon thousands of cells for 
an animated film. Now imagine a cartoon an imator 
only having to paint every other frame of an anima­
tion . How about every fifth frame? Every ten th? Every 
hundredth? The labor and time saved would be enor­
mous. Now apply this principle to computer anima­
tion . Imagine how tedious it would be to keyframe the 
camera, every object, and every Ught at every frame of 
your scene. Thankfully, this is not the case. The com­
puter calculates the positions of the components of 
the scene based on their respective keyframes imme­
diately preceding and following the current frame. In 

. LightWave, interpolation, as this mechanism is called, 
comes to us in the form of spUnes. Certain character­
isti cs attributed to keyframes affect the spline and 
determine how the object's position is interpolated. In 
layman 's terms, animating with spUnes in lightWave is 
not unli ke having your own overseas anim ation 
department: . 

This installment of "lightWave to I" will cover the 
use of spUnes in lightWave animations. More specifical­
ly, effective use of the Motion Graph and Spline 
Controls will be illustrated, along with the Align to 
Path feature. 

A few words of general advice: add keyframes as 
discriminantly and strategically as possible. Don't get 
me wrong, I'm not suggesting skimping on keyframes 
in any way. Rather, be wary of ending up with a messy 
animation full of unnecessaty keyframes. This usually 
occurs when an animator tries to fix a problem in an 
animation by adding extra keyframes rather tlUUl first 
trying to adjust those which already exist. With very 
complex an imations involving multiple, interacting 
objects, it may seem easier to "tweak" a motion by 
adding keyframes to counteract the negative effects of 
others rather than altering existing keyframes. This 
only serves to further compUcate the animation when 
you invariably must go back to make later changes. 
Get enough of this and you may end up with a monitor 
lying in pi eces on the sidewalk below. Don't be 
seduced by the dark side ... fLx it right the first time. 
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The Motion Graph 
The Motion Graph window is an incredibly helpful 

feature that debuted with the 3.0 release of lightWave. 
It provides LightWave animato rs with a visual repre­
sentation of their animations and allows interactive 
adjustment of an object's, camera's, Ught's, or bone's 
movement. The main area of the window contains a 
graph which plots movement along the three axes, 
heading, pitch and bank angles, object scale along any 
axis, and velocity. Values for the various channels are 
plotted vertically, while time is plotted horizontally. 
Through this interface, one can Add, Delete, Drag, 
Shift and Scale keyframes, and observe visually the 
results of changes made. While you can do all of tllis 
in the main Layout wi ndow, it is often easier to use the 
motion graph controls. Select the motion graph for an 
object, bone, Ught or camera by selecting the item in 
Layout and cUcking on the Motion Graph button or 
by pressing the "m" key any time you have an item 
selected. Remember that dragging a keyframe with the 
left mouse button allows you to move the key up or 
down (except while in the Velocity channel) and drag­
ging with the right mouse button allows you to move a 
keyframe right or left. 

Spline Controls 
One of the most useful purposes of the Mo tion 

Graph is the abili ty to visualize the effects of Spline 
Controls on a motion path . The Spline Controls 
available in lightWave are Tension , Continuity, 
Bias and Linear. Va lid settings for the first three 
controls are -1 to 1, with 0 as the default. Linear 
causes an object to move directly from the previous 
keyframe directly to the selected keyframe without 
any spUne deviation . When Linear is selected, it over­
rides all other spUne controls from the keyframe on 
wllich it is selected to the keyframe immediately pre­
ceding it. It's important to note that spUne controls 
are still vaUd to use at a keyframe with Linear select­
ed since they can be useful in the path leading to the 
next keyframe. 

Tension controls the velocity at which an object 
travels through a keyframe. A negative tension setting 
will cause an objec t to acce lerate through th e 
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Figure 1 

keyframe, while a positive tension setting will cause 
an object to slow as it passes through the keyframe, 
then accelerate gradually away from it. A tension set­
ting of 1.0 will cause an item to come to a momentary 
stop at a keyframe. Figure 1 shows the effects of ten­
sion on the Veloci ty of an object. Frame 20 contains a 
tension of 1, while frame 40 has a tension of -1. 

Continuity affects the smoothness at which the 
keyframe is incorporated into the spline path. With a 
co ntinuity setting of 0, the sp line curves fluidly 
through the keyfra me. With continuity set to an 
extreme -1 , the spUne abruptly changes course direct­
ly at the keyframe, causing an object to alter its direc­
tion immediately as it reaches the keyframe. A conti­
nuity setting of + 1 causes the spline to over-compen­
sate before and after the keyframe and "stutter" at the 
keyframe. Positive continuity values are generally not 
common, unless continuity is used in combination 
with another spUne control. 

Bias allows one to offset the spline curvature 
before or after the keyframe. With a positive setting, 
the object will overshoot the keyframe, wllile a nega­
tive setting will result in a spline path which antici­
pates the keyframe. 

All these Spline Controls can be altered directly in 
the Motion Graph using the keyboard. Hold the' t, c, 
or b key and cUck and drag right or left to adjust the 
spline by eye, or enter the values numerically by 
clicking the Spline Controls button in the Motion 
Graph or from within Layout. 
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Figure 3 

Follow the Bouncing Ball 
Using Spline Controls is an excellent way to easily 

animate a bouncing ball. Figure 2 shows the spline 
path for the Y Position of a bouncing basketball. To 
reproduce the way the ball slows as it reaches its 
apex, surrendering to gravity, use a Tension setting of 
1 for the keyframe at the top of the bounce (l;rames 
0, 40, 80; Figure 2) . A tension setting of 1 literally 
causes the ball to stop briefly (for the duration of one 
frame, to be exact) before heading ea rthward . 
Conversely, to accentuate the force of the ball slam­
ming solidly to the ground, use a continuity setting of 
-1 (Frames 20, 60; Figure 2). To keep the ball contin­
ually bouncing select an End Behavior of Repeat 
from the Motion Graph. In order to make a smooth 
loop, just make sure the first and last keyframes have 
identical values. Keep in mind , though, that a ball 
would not endlessly bounce unless someone were 
dribbling it, and upon each bounce, the ball would 
not rebound as high. 

Driving School 
Bias is a useful way to simulate an object with a lot 

of velocity and mass. Examples which come to mind 
are a speedboat or a race car. In these examples, the 
mass of the object, combined with its forward veloci­
ty, causes the object to overshoot the keyframe as it 
begins to turn. Use a bias setting of 1 to offset the 

curve in the spline path to after the keyframe. Figure 
3 shows the X position of a race car as it drifts 
around corners, or slides on an icy road. Notice how 
the spline remains nearly straight until after the 
keyframes at frames 20 and 40. Whereas positive bias 
values would be used for a skidding race car, negative 
bias values would be used to simulate a perfectly in­
control car. With a bias of -I , the curve in the spline 
path occurs before the keyframe as the car sets up 
and completes its turn before the keyframe (Figure 
4). In conjunction with bias, Align To Path can be 
used to keep the car's heading aligned with its direc­
tion of travel. In the case of the skidding car, a Look­
Ahead setting of five to 10 frames accentuates the 
sliding motion . For the in-control car, use a look­
ahead value of 1 frame. Note: When using Align To 
Path, the object will reset its heading when it reaches 
the last keyframe, due to the fact that it has no more 
frames to look-ahead to. If you wish to use Align to 
Path and you experience this "last frame resetting," 
you may wish to extend the motion path past the last 
frame you will see in order to keep your object 
aligned. 

Terminal Velocity 
The Velocity channel is an especially useful com­

ponent of the Motion Graph. It is an effective way to 
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diagnose and smooth jerky animations in a number of 
ways. Assuming you are trying to produce an anima­
tion with a fairly constant velocity, the motion graph 
in Figure 5 would reveal some Significant problems. 
Dragging the mouse while holding the right mouse 
button, the spline can be smoothed by spacing keys 
farther apart to lower the velocity or bringing keys 
closer together to raise the velocity. Alternately, ten­
sion can be used to raise or lower velocity values to 
smooth the spline . Figure 6 shows the path from 
Figure. 5 smoothed out by adjusting tension and slid­
ing keyframes. Ideally, however, inconsistent velocity 
values can be averted altogether by es tablishing a 
basic velocity by creating the first and last keyframes 
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of your animation first. Keyframes in-between are 
then created subsequently to conform somewhat to 
the original two-keyframe spline. This is easy to do by 
going to the frame you wish and moving the item 
sligh tly from its original path. The resulting final 
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velocity stays in the neighborhood of the previously 
set values. 

While these are very rudimentary examples of 
spline control use, the principles remain true as you 
tackle more complicated animations. Character ani­
mating, in particular, can be a very frustrating task. 
The Motion Graph becomes indispensable as it allows 
you to smooth out jerky motions visually and interac­
tively. In general, however, spline controls enable you 
to create complex motions with minimal key-framing. 
Not only does this save time, but it keeps animations 
streamlined and simple. When you find yourself 
working on an animation containing several hundred 
keyframes, you gain a new level of appreciation for 
this fact. Truth be told, shattered CRT tubes are a pain 
to clean up. 

Taylor Kurosaki is a visual effects artist at Amblin 
Imaging. Topic suggestions and comments should 
be sent to his attention at 100 Universal City Plaza, 
Bldg. 447 , Universal City, CA 91608, or to John 
Gross on-line. 

The Water Surlace image in the July issue was credited to John F.K. Parenteau. It was actually done by Greg Teegarden. 
In the September Issue, image descriptions were mixed up in "Metaform Basics" for images 6, 7, 8 and 9. 
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Narn Cruiser 
The Damaged cruiser from Babylon 5. 

See page 12 

Robo Explode 
Lens flare clusters and fireball object 

make an explosive combination. 
See page 14 

Xevious 
The Essence attribute Xevious was loaded to create 

this image using the RAD machinery texture 
See page 22 

Humanoid 
In a complex setting, we must take into 
account how light falls on our environment. 
See page 6 


