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FROM THE EDITOR , 

MI!lI~i ~r. ISSUE I 

Welcome to the first issue of HDRI 3D magazine! 

I 
fs been said that change is hard 

because people tend to overestimate 

the value of what they have and 

underestimate what they might gain. 

I believe this, and over the past few 

months as we've geared up for the fi rst 

issue of HDRI 3D. I've had to convince 

people that change is good. 

This magazine is something I've wanted 

to see for some time. When DMG Publish~ 

ing approached me w ith the idea, I was 

all for it. My motives were not fueled by 

business sense, but rather by the benefits 

we can all gain from such a magazine. 

There's nothing wrong with a magazine 

dedicated to just one software applica· 

tion , but if you can learn what others are 

doing, and how other applications handle 

various projects, you're better off for it. 

But you're probably thinking, "Dan, I only 

use Mayar· or "I only use lightWave,·· 

which is g reat. But one of the ways I fi rst 

learned lightWave. for instance, was by 

reading 3D Studio tutorials. At the time, 

there were no lightWave publications, 

nor were there any books. By learning 

enough about my application, I could 

apply the other program's tutorials. The 

transition to other 3D tools, such as XSI. 

was just as easy. Today, every major (and 

even not so major) 3D application has 

very similar tools, and irs easier than ever 

to cross-reference tutorials. 

Beyond that. we want to assure you 

that HDRI 3D will be unlike any other 

magazine. covering applications such 

as lightWave, Maya, XSI. Photoshop, 

and much more, depending on your 

responses to our reader surveys. And 

then we·1I take it one step further by 

introducing you to the emerging trends 

and cool third-party tools on the market, 

not as reviews. but as tutorials. 

Digital content creation ranges far 

beyond 3D modeling and animation, and 

this magazine will be right there covering 

it for you. HDRI 3D welcomes your com­

ments and suggestions. and we thank 

you for your support. 

• 
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TSUNAMI VT[4) Workstations 
Our Tsunami VT(4J workstations offer industry-leading performance and proven reliability, ideal for real-time video editing, live switchi ng, 
and 30 animation. Available in rack-moun t or desk top conf igu rations, we use only the highest-quality componen ts, including genuine Intel® 
processors with Hyper-Threading Technology and your choice of seri al ATA or SCS I Ultra320 RAID. Visit www .sharbor.com/build -yours/ and 
use our super-easy configuration system to get an instant custom quote, or ca ll us to talk with a NewTek-tra ined VT expert who will help 
you determine your unique solution. 

YOUR NUMBER ONE SOURCE FOR ANIMATION AND VIDEO EDITING 

Cinema 4D R9 XL Bundle 
Extensive character animation 
tools , advanced rendering features 
and amazing particle effects 
launch your 3D possibilities into 
the next dimension. An integrated 
solu tion for your 3D animation and 
rendering needs .. 1669.99 
Cinema 40 R9 .. .639.99 

Class on Demand: Complete 
Compression for ProCoder 2 

Whether you need to deliver content 
for the Web, Flash, OVO. DivX, or Ho, 
these tutorials will assist you in 
achieving the best results for your next 
project. Under the expert guidance of 
Ben Waggoner, you'lIleam the ins and 
outs of Canopus' ProCoder 2 and so 
much more ... . ....... . .119.99 

I g '-
SOFTIMAGEIXSI 4 Foundation with FREE Training 
Take your work to the next level of realism! This robust and cost-effective 
solution for artists has extensive polygon modeling tools , industry leading 
Subdivision Surfaces and the revolutionary SOFTIMAGEIXSI toolset. A 
wealth of standard scripting languages, unmatched realtime shaders, and 
a workgroup-aware structure make XSI Foundation the flexible choice for 
your production . . . . . . . . . . . . .... 485.00 
XSI Essentials with FREE Training ... . ......... 1895.00 
XSI Foundation Competitive Upgrade .. . . . . .. 459.00 

MeshPaint 
Create beautiful surfaces with ease! 
Fur, hair, grass - it's all simple with 
MeshPaint for lightWave. Features 
include surface-aligned modeling 
operations, interactive mesh cfoning, 
automatic population, curve-based 
extrusions, and curve-based defor­
mations. Utilize textures, envelopes, 
and custom-built gradients .. 199.00 

Vehicle Modeling Volume 1 
This comprehensive video will teach you 
how to spline mooel a Chevrolet SSR. 
Gerald Abraham takes you through this 
process in several easy to follow 15 - 40 
minute sections, so you can learn at 
your own pace. Volume I covers the ex­
terior of the car in detail with more than 
8 hours of video training .. 30.99 
Volume 2 .... . . 30.99 

www.sharbor.com 
800·544-6599 
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lightWave'" 3D [8] 
This major upgrade to the powerful, 
Emmy award-winning animation 
program includes enhancements in 
character animation, faster IK 
and FK, new modeling and texturing 
tools, bone animation tools, 
and more. . ... 1289.99 
Upgrade to [8J. . . .... 489.99 

Intuos3 Graphic Tablets 
Programmable ExpressKeysTM and 
a Touch Strip are right at your finger­
tips for convenient keyboard short­
cuts, scrolling, zooming, brush size 
control , and more. Cordless and 
batleryless mouse and pen included. 
4x5 . . ...... .. 215.99 
6x8 (shown). . . . .. 319.99 
9x12 . . . 449.99 
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BY BRAD CARVEY 

LW ESSENTIALS ---- ---- -

SASLITE 

5 
c1sUte is a hair and fur plug-in for LightWave that is edsy and fun to use. 

5asLire is included free with LightWave and is the Lite version of a commercial 

product, f rom Worley Labs (\rV\IV\N,worley.com), called Sclsqua. rch. The SasLite 

plug-in can be added to all surfaces or to individua/surfaces. Multiple layers of SasLite 

textures can be added to surfaces. By layering SasUte texrures, interesting effects can 

be achieved. There are lots of ways to use SasUte, besides hair. In this introduction to 

5asLite. we will texture the billiard 8-001/, which is included with LightWave. 

SETUPSCEN£ 

I. Load S-Ball from the UghtWavedirectory (Objects\Games\ Billard_Balls \ BaIl_S.lwo), 

and rotate it so the "S" faces the camera. 

2. Open the Backdrop Dialog Box (Crrl-F5) and change the Backdrop 

Color to White. 

3. Select Lig hts (L). Properties (P), and then change the Light Type 

from Distant to Spotlight and the Light Intensity to 125%. You must 

manually enter the number 125, because the arrows default to 0 

- 100%. SEE FIGURE I. 

ADD SASLIT£ PLUG-IN 

4. Open the Image Processing Window (Ctrl -FS), Oick on Add r ixel 

Filter, and select "SasUte" f rom the popup menu . 

5. Double Click on the text '"SasLite: Low Antialiasing" to open SasLite, 

and select Self Shadows. then "OK:' SEE FIGURE Z. 

6. Render the S-Ball (F9). SEE FIGURE 3. 

7. Note: To keep the tutorial simple, there is only one light at 125% with 

default scene settings. You can improve the appearance of your 

rendered images with more lights and by placing the 8·BaIl in an in· 

teresting environment. Remember to enable the Image Viewer (Items 

/ Rendering / Render Options / Render Display / Image Viewer), to 

view your rendered images. 

ADDING SASLIT£ TO AN OBJECT 

S. Select Objects (0). rroperties (r), and then under the Deform tab. click Add Dis­

placement to open the popup menu, and select SasUte. SEE FIGURE 4 . 

9, Double Oick on the text "SasUte" and change values to match FIGURE 5. The Fiber 

Color should be changed to White (255, 255. 255), then "OK:' 

10. Render the S-Ball (F9). SEE FIGURE 6. 

~D~a 311:)l ISSUE I 

---~ * Ught Prope,UI:$ , 

L.qJts n Scene 1 

FIGURE 1- SETTHE LIGHT INTENSITY 

FIGURE 3- THE RENDERED B-BAlL 
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FIGURE 6- STEP 10'S RENDERED s.BAlL 
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FIGURE 7- MATCH STEP 11 SETTINGS TO THESE 
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FIGURE 9- MATCH STEP 14 SETTINGS TO THESE 

FIGURE 10- THE FINAL GRASSY 8-BALL 

LI6HTWAVE TUTORIAL 

11. Add another $a.sLite Displacement 

(Step 11), and change values to match 

FIGURE 7. The Fiber Color should be 

c1,anged to Black (0 . 0 .0). then "OK." 

12. Render the B-Ball (F9). SEE FIGURE B. 

ADDING GRASS TO THE 
BLACK SURFAa 

13. Try adjusti ng SasLite parameters 

so the values are greater than the 

maxi mum allowed by the adjustment 

arrows. For example. to create grass 

with SasLite. you w ill need to type in 

the Coarseness value (200% or more). 

14. Add another SasUte Displacement (Step 

II). and Change values to match FIGURE 

9. The Fiber Color should be a yellowish 

color (237. 251. 140), then "OK." 

15. Render the 8-BaIl (F9). SEE FIGURE 10. 

Try using one Saslite Texture for short 

grass with Fur Density at 100%. This wi ll 

be the short grass. Add another texture 

with low Fur Density 7%, Clumping at 

100% and a small Clump Size. By layering 

textures. you can get some very interest­

ing landscapes. If you assign different 

surfaces to landscape objects. you will 

be able to vary SasLite grass textures and 

add Clumps of Long Grass. 

BRAD CARVEY 
HAS BEEN DOING 
COMPU TE R 
ANIMATIONS FOR 
A LONG TIME. IN 
1969. BRAD USED 
AN ANALOG 
COMPU TER , 

WHICH WAS THE SIZE OF A CAR. TO PRODUCE 
HIS FIRST COMPUTER ANIMATION. BRAD IS AN 
ELECTRICAL ENGINEER AND AN EMMY AWARD­
WINNING MEMBER OF THE VIDEO TOASTER 
DEVELOPMENT TEAM. HE PREFERS TO DO 
FEATURE FILM WORK. HIS CREDITS INCLUDE 
FILMS LIKE MEN IN BLACK, STUART LITTLE. 
BLACK HAWK DOWN, KATE & LEOPOLD AND 
MASTER OF DISGUISE. 
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The following images are used in the 

creation of Emergence: 

Figure 0 I- Portrait on the beach 

Fig ure 02-Green and yellow leaf 

Fig ure 03-Red leaf 

Fig ure 04--Green leaf 

Figure OS-Brown leaf 

Fig ure 06-0ried kelp 

Figure 07- Tree bark detail 

Figure 08-30 generated smoke I 

Figure 09-30 generated smoke Z 

The photograph of the model and the 

photo of the tree bark were shot with the 

Canon D60 digital camera. This gave me a 

6. 1 megapixel image. All of the leaves were 

scanned into my computer at a resolu­

tion of 1200 pixels per inch w ith the HP 

Scanjet 6300 C, producing file sizes of 30 

megabytes and up. The smoke streams are 

3D-rendered HyperVoxel objects created in 

lightWave 18J. 

I chose these objects primarily for their 

texture. and with each one being so unique 

from the other. it was a challenge decid­

ing how to utilize them to complete the 

final result. I could have gone in a variety 

of directions. but I chose to envision the 

textures on more of an abstract level and 

mold them to become an integral part of 

the model. Let's discover how it was done. 
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FIG.10- 10 LAYER SETS 

STEP 1 

To keep the many layers organized, a 

series of layer sets was produced. Within 

these sets, the appropriate layers will be 

placed into them. Each one will be intro­

duced along the way, but 1 started with the 

Background layer set. (Fig. 10) 

STE P 2 

The tree bark has an interesting biomor­

phic feel to it. so it was ideal to serve as a 

background for my human model. After 

duplicating the layer (arl-I) and inversing it 

horizontally (Edit>Tra.nsform>flip Horizontal), 

I used a mask to hide the seams where the 

two images came together. Painting with 

black on the mask makes the bark go away. 

Painting with white brings it back. As a result. 

the two produced an interesting symmetrical 

array of Huid shapes. (Fig . II) 

STEP 3 

Next, the background is given a sense of 

depth by allowing the viewer to focus more 

on the foreground areas. Two techniques 

are used to achieve this. First. a new layer 

is created. By holding the Alt key on the 

keyboard and selecting the Merge Visible 

command from the Layers submenu , all 

layers wi ll merge into the neovv one without 

merg ing the orig inal ones. The next step 

involves applying Gaussian Blur to the new 

layer. because this will serve to provide the 

shallow depth of field. (Fig. 11) 

Once completed, a mask is associated 

and edited so the1t much of the blur effect 

is restricted mostly to the center portion of 

the background, as shown in figure 13. 

~D~I:lti ISSUE I 

STEP 4 

The background has a reddish color cast. 

so using a Hue and Saturation adjustment 

layer, the Saturation sl ider is taken all the 

way to the left, leaving the image B&..W. 

Because I did not want the color completely 

taken away. the mask is edited to isolate 

the reddish hue to the foreground areas. 

STE I' 5 

The background still had quite of bit of 

tonal information that could compete with 

the main subject matter, so a Curves adjust­

ment layer is used to restrict the tonal range 

to deeper shades of gray. The white points 

on the curve are dragged down to lower the 

highlights to a richer tone, as shown in figure 

• 
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FIG. 18- SHEAR APPLIED TO RED LEAF 

15. The mask is edited to apply its effect in 

the center region of the background. 

STEP 6 

The Curves layer is duplicated to insure 

that the tones are very rich, and once again 

the mask is edited to restrict the tones to 

the center of the image. (Fig. 16) 

STEP 7 

Now \Ye are ready to bring in the mocIeL She 

was p1aced into the "Girl 1" layer set organized 

on top of the background, and the Distort tool 

(frJit>TrdlJsfonn>Distort) is used to stretch her 

body up toward the upper right. (FIg. 17) 

STEP 8 

To change the lower part of her body 

into a leaf-like figure, the Shear tool 

(Filters>lJistort>5hear) is used on the 

Red leaf. (fig. 18) 

STEP 9 

The ta il is positioned with a mask 

added. The mask is edited to mold the 

FEATURE 

leaf to the model's lower body. It is also 

duplicated several times, and each layer 

is edited to sculpt the leaf in the form 

shown in figure 19. 

STE P 10 

Next, the Green /l.. yellow leaf and the 

Green leaf is applied to the body. Fig ure 

20 shows how the Green &. yellow leafs 

blend mode is set to Linear Light blend 

mode in one layer example. In the lower 

layer example, the Green leaf's blend 

mode is set to Hue. Both examples 

blend well with the skin and maintain the 

model's contour. In the next step, let's 

discover some details as to how this is 

initially applied. (Fig. 20) 

NOVEMBER I DECEMBER 2004 



EMERGENCE 

STE P I I 

Figure 2 1 shows the leaf before a mask 

is applied, as well as the results after the 

mask is edited. The use of the WACOM 

tablet for editing the mask and apply ing 

painting techniques is, in my humble 

opinion, invaluable. 

STE P 12 

Here are the results of the Green leaf 

w hen applied. Notice how the mask is 

edited to allow the green hue to dominate 

on ly in selected regions. (Fig. 22) 

ST EP 13 

In the same way the tail was created in 

Step 8. the Red leaf is added to the head 

of the model to represent hair. These lay­

ers are placed into the Head Set folder. 

(Fig. 23) 

STEP 14 

Using the Brown leaf, its textures are 

restricted to the model's upper body to 

form a type of clothing unique from the 

orig inal. No blend modes were used here. 

I wanted the original detail of the leaf. 

Finally, the kelp is used to form the co llar. 

STEP 15 

The Brown leaf was so successful for the 

upper body that I decided to use it as an 

additional composite for her face and neck 

region, but this time the blend mode was 

changed to Overlay. This is an example 

w ithout the mask applied. (fig. 25) 

M~"'I 3[1 ISSUE I 

FIG. 24- BROWN LEAF AND DRIED KELP DETAIL 
UPPER BODY 
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FEATURE 

Here is an example of the Brown leaf 

with the mask edited to restrict its detail to 

the face and neck region . (Fig 26) 

STEP 16 

Now it's time to bring in the smoke 

streams that were rendered in lightWave 

[81. Two images were rendered and saved 

out as a TIFF 50 that the smoke would be 

rendered onto a transparent background. 

Once the layer was placed. it was resized 

and duplicated to compose the steamy 

smoke streams around the model. These 

images were placed into the Steam 2 

layer set that is positioned just above the 

"background" layer set but below the 

"Girl I" folder. Later on. you will see the 

details for creating the smoke streams with 

Hypervoxels in UghtWave [8]. (Fig 27) 

STE P 17 

In this step, more of the smoke streams 

were applied, but this time they were 

placed into the Steam layer set, which is 

positioned above the "Girl 1 ~ folder. These 

layers' blend modes were set to Screen to 

enhance the whites. Now the effect is more 

steam than smoky. (Fig 28) 
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STE P J 8 

The light Streak layer set is placed on top 

of all other layers. W ithin it, a layer w ith a 

small swatch of White paint is applied and 

positioned over the model's face. (Fig. 29) 

STEP 19 

Once its blend mode is changed to 

Overlay. a mask is applied to restrict its 

effects to the edge of the figure's face and 

leaf hair. This will represent the highlights 

reRected from above the model. (Fig. 30) 

STE P 20 

The last step is to g ive the image a li ttle 

more contrast using the Curve adjustment 

layer. This did the job. 

That's it for the basic image. Now let's 

look at some of the settings used to create 

the smoke effects in lightWave [8J. (Fig. 31) 

SMOKE SEITINGS IN LIGHTWAVE 18J 

I used the basic smoke textu ring prop­

erties that NewTek provided on their site 

with a slight twist of my own sertings. I 

~Dilia 3D ISSUE I 

used a lot of experimentation to get the 

right amount of particles to interact with 

the Wind Effector to show movement 

near the top of the smoke stream, with 

the lower half left alone. The following 

steps will show how the particles were 

composed and textured. 

STEI' l 

This is the camera view of the place­

ment of three nulls (ltems>Add>Null) 

with particle emitters attached to them. 

To attach the emitter , select a null object 

and hit the "I'" key to get the Properties 

panel. Under the Add Dynamics panel, 

select Emitter. Now the Object has its own 

emitter associated with it. 

As a note, one null object was created 

and associated w ith an emitter. Hyper­

voxels were used to texture the particles. 

When satisfied , the null was cloned (Ctrl-C) 

twice, and all three were composed in the 

carner a view. (Fig. 32) 
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FIG. 33 (TOP LEFT}, FIG 34 (TOP RIGHT}, FIG 35 (BOTTOM LEFT), FIG 36 (BOTTOM RIGHT} 

FEATURE 

STEP 2 

The next four examples are the settings 

used to create the action and behavior of 

the particles. 

Figure 33--Generator I'aride Properties 

Figu re 34-Particle Properties 

figure 35--Motion Paride Properties 

Figure 36-Additona! Paricle Properties 

STEP 3 

Once the particles are created, a fourth 

null is created. but this time. instead of an 

emitter being added to it, if Wind Effector 

is added. The following shows the options 

chosen for the Wind Effector, (Fig. 37) 
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STEP 4 

To texture the particles to look like smol<e 

Hypervoxels, fi rst open the Effects panel 

(Windows>VoJumetrics and Fog Options). 

Next, add Hypervoxels (Add Volumetrics> 

HyperVoxeJsj. The initial settings are shown 

in figure 38. 

STEP 5 

Under the Geometry tab. the Particle Siz.e 

is set. After clicking the 'T' button next to 

the Particle Size. a gradient is set. The options 

used are as shown in ligures 39 - 41. 

STEP 6 

Next. the Shading tab's sel.ected; this is 

where we get to texture the partides. (Fig. 42) 

STEP 7 

Five bars are used to define the gradient, 

and the Input Parameter is set to Particle 

Age. The results of each bar is as shown in 

figures 43-47. 

STEP 8 

Four bars are used to define the gradient, 

and the Input Parameter is set to Particle 

Age. The results of the Opacity g radient 

options are shown in figures 48-51. 

I 
I i 

FIG. 38-

FIG. 42- SHADING OPTIONS 
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FIG. 

4!HlPACITY OPTIONS FIG. 50- OPACITY OPTIONS 
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STEP 9 

Four bars are used to define the g radient; 

the Input Parameter is set to Particle Age. 

The results of the Density gradient options 

are shown in figures 52-55. 

STEP 10 

Finally. the Hyper Texture tab is selected 

to g ive the fog some physical character. 

The options are shown in figure 56. 

There It Is. Once rendered, the final 

image is saved as a TIFF and brought 

into Photoshop for editing. I hope you 

enjoyed this article. If you would like to see 

more of my work. please visit my site at 

VIIWW.chromeal/usion.com. a 

STEPHEN BURNS HAS 
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BY NlCHOLA5 BOUfiHEN 

A Newfound P~ on 3D and Lifo 

T he world of electronic commu­

nication has become populated 

with faceless personalities hiding 
behi nd invented names. No doubt you've 

seen this many times: people w ho feel 

they can get away with anything be­

cause they 're using a handle instead of 
a rea l name. Ifs easier, I g uess , to speak 
your mind without fear of repercussion 
when nobody knows who you are. 

Minds are less inhibited , and so are our 
expressions. There is a good side to this : 

good in that freedom to speak openly 

and honestly without fear of repercus­

sion is beneficial to us all. But there's a 
nasty side to this freedom as well. Some 

people use aliases and email addresses 
as hiding places from where they can 

assault anybody. Common courtesies are 

trampled and forgotten. Li bel runs pretty 
rampant. Email addresses come and 

go. It's a cheap, immature sport. Most 
of us who have been using emai l si nce 
300 baud modems were invented, who 

remember w hen the Internet consisted 
of only Bulletin Boards and Gopher, just 

accept this as a fact of li fe and move on. 
It's a kind of wisdom, I suppose. But we 
become guarded over time, maintaining 
a certain d istance with our Internet and 
emai l compan ions. Un less you are cor­

responding with old friends, you never 
really know, after all , who is at the other 
end. You don't share every thing with 

your Internet acquaintances. At work. 
you maintain a professional demeanor 
and distance. 

When I made plans to attend SIGGRAPH 
in Los Angeles this year, it occu rred to 
me that I would be meeting some of 

those long-time Internet acquaintances. 
CG and compositing artists, studio own­
ers, software engineers and developers, 
sales people, customer service reps. 

pu blishers, authors, and many others; 
these were people I had talked to on the 
phone, corresponded with through email 

or instant messaging or on CG forums for 
years, yet I had never met most of them. I 

was really looking forward to that. 

I also knew J would be meeting many 
new people - some w hose names are 
well known , who are the gurus and 

forefathers and g roundbreakers of our 
profession ; others who, like me, are the 
trench warr iors of visual effects, largely 

unknown except within the small circle 
of artists, coordinators and 

software engineers that 
encompass our daily lives. 
A nd so, when I arrived in 
L.A. on Monday night, I 

dropped off my luggage 
and headed straight fo r 
a party to start meeting 

people. 

The funny thing 
mean the really funny 
thing ... is that I wasn't re­

ally prepared for what hap­
pened next. I had imagined 
that I would meet these 

people, fi nally attaching a 
face to the name. I'd shake thei r hands 
and say "great to finally meet you" and 
maybe we'd talk about our work or 
something . What I wasn 't really expect­

ing was that I'd si t down and start chat­

t ing and finding out that these people, 
formerly only email ghosts, had lives and 
(believe i t or not) interests 
outside of 3D, and fami lies 
and life experiences and 

funny stories about being 
a teenager and everything 
... just like normal people. 

It is painfu lly obvious in 
hindsight. but it is funny. 
too, because it hadn 't really 

occurred to me before, I 
was so disconnected and 

buried in my own tiny real­
ity behind a big monitor 
in the bottom f loor of a 
company somewhere far 
away from here. 

That was the beginn ing of a transfor­
mation for me. I began to realize that I 
had kept these professional acquaintanc­

es at a respectfu l. professional d istance 
for so long, i t had simply become habit. 
I had missed out on the fact that they 

are all smart. interesting. living people 
- people who bel ieve passionately in 
what they're doing - people who take 
the bug reports and feature requests and 
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really try to make sense out of them to 
the best advantage of all the users. Other 

artists like me who pound the keyboard 
daily . begging the software to perform, 
creating miracles out of pixels and elec­

trons and committing not just hours and 
days, but blood. sweat and tears to every 
pixel of every frame. 

So the next day, w hen I fi rst went to 

the exhibition floor, I committed myself 

to seeking out everyone I could and 
taking the time, if possible, to sit down 
and get to know them a bit. I didn '( get 

to everyone on my list. but I managed to 
spend time with some really great folks 
and made friends out of some of those 
email addresses and contact numbers. 

Over lunch . I met and talked to some 
great artists from CG houses all over the 

place. I just grabbed my sandwich, took 
an empry chair at a table, and before I 

knew it found myself involved in debates 
over techniques, software and hardware 
with other artists who, li ke me, seldom 

received the opportunity to share ideas 
with people from other companies. 
"Whar software da you use far X rask?" 
"Why do you use it?" "You should really 
try Y software because .... ·· "z software 

SUCKS!" Yeah, there were many "z 
software SUCKSr~- "No. it daesn 'r 
discussions. 

I got to have a long talk w ith Steve Hill 
from 2D3. whom I had plagued with fea" 
ture requests and bug reports for years. 

Steve. like so many others out there, is not 
just a technical support specialist. He's a 
really smart man who's strongly dedicated 

to his product and his user base. I spent 
an evening listening to the childhood 
mayhem stories of Larry Schultz, who 
has been a lightWave artist and author 

for ... well .. . way longer than I have, 
I hung out with Timothy Albee, author 
and maker of Kaze: Ghast Warrior, and 
I happened across the inimitable Steve 
Worley, creator of such software marvels 
as Sasquatch and FPrime. I ran into them 
at a party. Tim Albee and I sat on either 

side of Steve. like bookends on the way 
back to the hotel and, a little drunk, g rilled 
him about his software. I mean , how many 
times are you going to have one of your 
favorite software engineers as captive an 
audience as that? I hung out a lot with 
the Wordware folks, Wes Beckwith and 
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Steve Warner and the gang. I also got to 
meet and talk to a bunch of the NewTek 
crew ... you know, the people lightWave 
artists complain to when software doesn't 

behave as expected? It was g reat fun 
cornering Dr. Andrew Cross. THE ear of 

lightWave software development, and 
suggesting a load of "really important" 
feature requests. I hung out 
with William MProton" 

Vaughan and Deuce Bennett 
and Ben Vost and others 

during those days. getting 
to know WHO they are, not 

just what they are. What a 
bunch of great guys. 

I actually got to meet and 
talk with Dick van Dyke, 
who has been a lightWave 

artist since the Amiga days. 
He was just sitting there in 
the audience at the NewTek 
stage, so I wandered over 

and introduced myself, eventually sit­
ting down with him once he struck up 
a conversation about lightWave [8]. It 
was a little surreal at first . listening to him 

offer his thoughts on the new software, 
and responding with my own remarks 
and opinions. I mean, who ever knew 
Dick van Dyke was just another CG art­
ist like the rest of us? 

Well , OK , not exactly 
like the rest of us. We 
can"t all afford a 42"' 
plasma monitor. But 

what a pleasant fellow 
he turned out {o be. 

That one experience. 
more than any other , 
rea lly served to crystal­
lize a feeling that had 

been growing all week 
- that all of us are just 

people working hard to 
do our best. that we all 

feel the joy of our suc­
cesses as poignantly as the pain of our 
failures, even if we're giant movie stars, 
or Oscar winners, or coding geniuses . or 
brilliant arti sts, or famous personalities, 

or just the quiet artists in the corner, 
pounding out our CG workload each day. 

Work will be a little different for me 
now. Not that the job has changed. I still 
have to create impossible imagery using 
hardware and software pushed right to 
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the edge, and often over it. My software 
or hardware will sti ll fail me from time to 
time. That's the price we pay for working 
at the bleeding edge. But it's easier to 
take, now that I know the people at the 
other end are working just as hard as I am, 

just as long every day . and that they're just 

as driven, detail·oriented and obsessed 

with perfection. 

What d difference d face makes. 

I t is now the evening before I have to 
submit this piece to editorial. Disaster 
has struck, bringing us at Rainmaker 

an even more poignant reminder that we 
should each do everything we can to know 
and enjoy those around us, to benefit from 
their experience and personality. 

Rainmaker lost its Skipper, President 
and CEO Bob Scarabelli, this morning. 
Bob died of natural causes while biking 
near his home on Vancouver's North 
Shore. 

It's easy to think that a loss like this 
might not have much impact on the 
day-to-day operations of a company 
as large as Rainmaker - easy if you 
didn 't know Bob. I once sat in a general 
meeting during the industry slump early 
in 2002 and watched Bob choking up 
as he announced that Rainmaker, for 
the first time in its history, was forced 
to implement job cuts. It ended up only 
being a couple of jobs, but to Bob, it was 
like sending members of his family out 
into the cold. 

Bob was the kind of guy who would 
appear at my desk from time to time just 
to check out what I was working on. It 
seems the company was never too large 
for him to spend at least a little time 
talking with everyone. He was a busy, 
driven guy, but never failed to hear you 

out if you needed his ear. 
Bob was like our Dad. 

He set the tone for the 
company, as a good leader 
should, always making 

ARTI[LE 

known that people were his highest 
priority. He knew that the highest quality 
can only be achieved by the best people 
under the best circumstances. When Bob 
regarded Rainmaker, he knew it could be 
such a place and he strived every day to 
make it so. 

The industry has lost a visionary, a man 
of passion and strength, and our leader. 

And now, when I look around the 
room where I work, where I share 
my days with a powerhouse of tal­
ent, I'm reminded that any of us can 
switch off without notice. We 're all 
human, after all, and each of us is 
worth getting to know. 

We all miss Bob; surely not 
more than his wife and two young 
children do, but he was a huge 
presence among us, and we find 
ourselves now facing a large empty 
place where he was. ~ 

NICHOLAS BOUGHEN IS A 
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IN VANCOUVER, BRITISH 
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NOVEMBER I DECEMBER 2004 



T
his tutorial will take you through the 

process of building and texturing a 

game model in Maya. It will show 

you that w ith the help of a few handy plug­

ins and a digital cam or good reference. 

it can be done in a fairly quick amount of 

time. I will go into more detail with the head 

since it's what people tend to judge more 

closely. Then you should be familiar with the 

tools and be able to follow the creation of 

the remaining parts with ease. This tutorial 

uses references I've collected. but I keep the 

descriptions open enough so that you're not 

limited and you should be able to follow no 
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matter what human ref you use. 

1 Go to Hlghend3d.com or use a search 

engine to download: Ultra Image 

planes, CPS, and MJ Poly tools. Install. 

2Gather as much reference material as 

possible, I wi ll be using my mug shot 

for the head ref. (See Ref Step Z Next page) 

3Make sure the front and side are 

scaled correctly; an easy way to do 

this is with rulers in Photoshop. Most 

of the time you will run into problems 

with camera distortion. so the more 

images of the ref you have from 

different perspectives the better. Save each 

separately. 

4Next. open up Maya and execute 

the Ultra IP plug-i n. Create and load 

in the images accordingly and press 

the Create Front and Side Camera tab. 

Make sure to move the planes out of 

the way by setting the Z coordinates in 

the Ultra Ip menu to Front -20.000, and 

the Side Camera to -20.000. I also prefer 

to uncheck the grid in the Show menu 
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above the perspective w indow. Now we 

are all set up to model the head . (See Ref 

Step 4) 

HEAD: MODEUNG 

1 Hit spacebar to maximize the front 

window. 

2Go to Polygons> Create Polygon tool 

31 wi ll start by outlining the eye. Twelve 

sides should be enough . 

4 Next, right-click on the geometry and 

enter Edge mode. Select all the edges 

and go to Edit Polygons > Extrude Edge. 

You w ill see your Manipulator Tool pop 

up. Left-click on the small , light blue circle 

(this will move the tool to the center of 

your geometry), Now you can left-cl ick 

the center and scale the extrusion out. 

Right-cl ick to enter Vertex mode and 

move verts around so it looks similar to 

the image. 

5we need to make an eyeball. Create > 

Polygon Primitives > Sphere Options > 

MAYA TUTORIAL 

enter 11 for subdivisions around axis and 

height. 

6Rotate 90 on the X-axis and position 

it accordingly, also moving the outer 

eye geometry to accompany it. (I usually 

put the eyeball in a separate layer to avoid 

selecting It). 

7 Next. we will use MJ Poly Tools E15 

(edge loop split). Select a vertical 

edge in the outer eye geometry and M/ 
Poly Tools > Edge Loop Spilt. Another 

ring around your geometry should have 
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appeared; you can control the position 

by changing the Slide channel in the right 

channel box. Slide it closer to the center. 

8Se,ect the center poly and push it in 

towards the eyeball. 

gSPlit the outer eye again and start push­

ing and pulling the outer verts according 

to the ref image. Make sure you keep the 

edges as evenly spaced as possible. This will 

benefit you with deformations later on. Go 

back and forth between the views, making 

sure each vert is placed property. Keep in 

mind that it's very rare to find perfectly 

matching front and side images. so you wit! 

have to eyeball a lot along the way. As you 

can see on my model, the geometry fits snug 

in front but not as close in the side vievv; as 

long as you're close it will be OK. I think it's 

more important to use the f ront as a g uide, 

since you will be using the same front image 

for the texture. 

1 0 Select the bottom five edges and 

extrude down. Sculpt. Do the same 

w ith the upper four edges and fo r the re­

maining three, extrude and snap to center. 

11 Merge the two verts together on 

the rig ht. 

1 2 Extrude the upper and lower edge 

of the bridge of the nose and 

merge the loose verts. 

1 3 Sculpt on each of the v iews. 

14Next. we w ill do the mouth. Same 

as the eye, we will use the Create 

Poly tool. (nore: CPS has a handy tool 

window that makes it easier to select tools) 

Mal<e a IO-edge outline of the mouth. 

Mi:lIiii 3~ ISSUE I 

MODELING STEP 7- EDGE LOOP SPLIT MODELING STEP 8- PUSH CENTER POLY IN 
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MAYA TUTORIAL 

1 5Select all edges and extrude in. 

Sculpt and delete the face closest 

to g rid since we are going to mirror it later 

on. Leave the mouth slig htly open so you 

can easily tweak if needed . 

1 6Se,ect the outer rim of the mouth 

and extrude. 

1 7 Scu,Pt in all views. 

1 8 Select the eye socket and mouth 

piece and Polygons > Combine. 

19Merge the upper lip verts as shown 

in the image. 

2 0 Extrude the two cheek edges down, 

and then extrude again two more 

times for each loop. 

21 Merge the closest verts. Sculpt. 

2 2 Select a vertical edge above the lips 

and ElS to add another ring . Do the 

same to the upper cheek and nose section. 

Sculpt. 

2 3 Extrude the upper part of the nose 

to the bottom and merge. 

2450 far you should have something 

simi lar to the image in terms of 

structure . 
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25 Next. extrude the jaw edges. 

26 M erge the loose verts. 

2 -yfhere are two edges on the forehead 
I that are too close together: to con· 

serve polygons and even out the structure. 

we are going to delete them. Then, merge 

the loose verts to opposite ends, creating 

two triangles. (Note: you want to limit 

triangles on your mesh as much as possible. 

since there are no deformations on the fore­

head. besides, maybe the eyebrows moving 

up it should be OK.) 

2 8 Now we can extrude the rest of the 

head. 

29Sc.uIPr. 

30 Extrude the neck and merge verts. 

31 5elect an edge in the empty spot 

where the ear should be and Edit 

Polygons > Split fill hole. 

3 2SPIIt polys like the image using the 

Edit Polygons > Split Polygons tool. 

3 3 Extrude faces in the center of the 

ear. 

34SPilt and extrude different parts ac­

cording to the speciAc details of your 

character's ear; remember that it doesn't 

have to be a very high poly. basically just the 

outer rim and cavity should work. Sculpt. 
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MODELING STEP 2>- EXTRUDE THE JAWS 

MODELING STEP 29- SCULPT THE HEAD 

STEP 30- EXTRUDE NECK & MERGE VERTS MODELING STEP 31- FILL THE HOLE WHERE THE EAR 
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MODELING STEP 35-S0FTEN THE POLYGONS 

FRONT View OF THE FINAL HEAD BEFORE TEXTURING 

MAYA TUTORIAL 

3 50K. now that we have a well-struc­

tured base, we can mirror and add 

details. M ake sure all your verts at the half 

are centered on the grid. Open the CPS tab 

and check the mirror and sti tch option and 

choose- X for the mirror direction. This wil l 

automatically smooth your model. Open 

the CPS etrl tab and hit the minus sign, and 

you're back to the unsmoothed version. 

You may also want to Edit Polygons > 

Norma's > Sofren/ Harden > All Soft. 

36 Extrude in the nose. 

37 Do the same for the lips. 

38From this point on . it's a matter of 

sculpting. pushing. and pulling the 

verts as needed, adding a few loops and 

looking closely at your gathered reference. 

This is my final head model before I move 

on to texturing. 
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HEAD: TEXTURING 

1 First delete the CPS from your mesh, 

go to the CPS GRL tab and press the 

icon that's the 3rd down on the right, the 

icon with the scissors. When it asks you to 

delete base geometry, say yes. 

2 For the Head, I w ill be usi ng Edit 

Polygons > Cylindrical Mapping. 

M ake sure you assign a checkerboard 

textu re to your model to fix and prevent 

any stretching. 

30nce the checkerboard is evenly layed 

out, select your object, and in the UV 

Editor, go to Polygons > Uvsnapshot, 

enter in 1024 x 1024 and export. Bring 

the snapshot into Photoshop and use it as 

a template for placing and blending your 

reference images together. The f ront im­

age should easily fit on the UV map. but the 

sides will need a bit more tweaks and color 

adjustments. Once you have one side done, 

copy the layer in Photoshop, duplicate. and 

flip to use on the other side. Adjust so each 

side is not exactly the same. Here is what I 

came up w ith. (See UV Map at Right) 

40 nce the texture is applied on the 

model, you will need to fix certain UVs 

and verts for it to look how you want. (See 

three ima.ges at bottom of this page) 

5For the eyeball , I Planar Mapped and 

used my pupil on a 256 x 256 off-white 

background. 
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TORSO 1- START WITH 6-SIDED CUBE & SPLIT TWICE TORSO 2- DELETE FOR NECK AND ARM HOLES 

TORSO 3- SPLIT & SCULPT ACCORDING TO YOUR REF r--;-;LE;;:G;;;S-;::-~;;:-;;;;;;~;:-;;;:;;;;::;:;;;-;;:;::;;;;;----j 

LEGS 2- DELETE WHERE WAIST & OTHER LEG WILL BE LEGS 3- SCULPT AND MIRROR GEOMETRY 

ARMS I-ARMS ARE MUCH LIKE THE LEGS HAND 1- SCULPT A CUBE SOMETHING LIKE THIS 

• 

MAYA TUTORIAL 

UPPER TORSO 

1 Start with a six-sided cube and spli t 

twice vertically. 

2Extructe the top face in and delete for 

the neck. Do the same for the arms. 

3Next, split and sculpt according to your 

reference. 

LEGS 

1 Start with a six-sided cube, stretch ac­

cording to your ref, and spli t twice at 

waist and knee. 

2Delete poly where the waist w ill attach 

to the upper torso and also delete 

where the other leg will attach. 

3Add more loops and sculpt. Mirror 

geometry. 

ARMS 

1 A rms are basically built the same way 

as you did the legs, making sure there 

is enough geometry around the elbows 

and shoulders to deform properly. 

HAND 

1 Begin with a cube and spli t and 

sculpt so you have somethi ng similar 

to the image . 
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2 Extrude the faces where the fingers are 

and split down the hand, like the image. 

3Next sculpt. split, and make sure you 

have enough loops around all the joints 

of the lingers. 

SHOE 

1 This wil l be simple once you've com· 

pleted the previous sections. Start from 

a box, sculpt. and split according to your 

reference. 

Here's the completed body. (See image. 
f. r right) 

BODY: TEXTURING 

11 used Cylindrical Mapping for just about 

everything except the hands, for which 

I used a Planar Map on the top and bottom. 

Make sure you always hide your seams in 

the most unnoticeable areas (under arm, 

between legs), and try to match them up as 

best you can in Photoshop. 

Note ou r final product. it contains 4300 

Polygons. '" 

EDDIE ALCAZAR IS 
CURRENTLY A PART OF 
WWW . ALCAZAR­
ENTERTAINMENT.COM 
WHICH HE, GREG LEMON 
AND TWO OTHER INDUS­
TRY FRIENDS STARTED IN 

EARLY 2004. SINCE THEN THEY HAVE BEEN BUSY 
WORKING ON AAA GAME TITLES, COMMERCIALS 
AND OTHER 3D WORKS. 'OUR MAIN TARGET 
IS DELIVERING QUALITY ABOVE THE CLIENTS 
EXPECTATIONS, WE TRY TO HANDLE ANY 3D 
RELATED JOB NEEDED. OUR EXPERIENCE HAS 
RANGED FROM PLATFORM GAME CONTENT 
CREATION AND VFX TO MEDICAL AND ONLINE 
GAMES: 

EDDIE HAS DEMONSTRATED AND PROVED HIS 
SKILLS WITH OTHER COMPANIES IN THE PAST, 
WORKING ON HUGE TITLES SUCH AS EA'S 
MEDAL OF HONOR'S PACIFIC ASSAULT AND 
BREAKTHROUGH AND HAS ALSO BEEN WORKING 
ON DIRECTING HIS FIRST INDEPENDENT FEATURE. 
HE CURRENTLY RESIDES IN SAN FRANCISCO. 
HIS ONLINE PORTFOLIO CAN BE SEEN AT 
WWW.EDDIEALCAZAR.COM 
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HAND 2- EXTRUDE WHERE THE FINGERS ARE HAND 3- MAKES SURE JOINTS HAVE ENOUGH LOOPS 

SHOE 1- START WITH ABOXAND SCULPTTO FIT REF THE COMPLETED BODY PRIOR TO TEXTURING 

OUR FINAL CHARACTER 

• 

4300 POLYGONS MAKE UP THE FINAL PRODUCT QUICK AND EASY 

• 
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BY PETER HARTWIEi 

Intelratinl [~ Into leal World ~nYirOnments 111 
= ffirn IT~~ Vrn~rn ~ ~ ~ ~ 

M
arrying CG and live action is 

getting to a point where it's 

something almost everyone 

does or needs done. Even small commercial 

jobs with low budgets are integrating CG 

elements into whatever was originally shot, 

which is quite extraordinary when you take 

into account that this was considered a 

huge task just a few years back. 

In this article, I'll sum up a few simple 

methods of CG integration. and I'lt show 

you some tricks that really put the CG in the 

scene simply and easily. 

Often there are issues with the lighting 

not being completely right. or maybe just 

not nuanced enough. Also, things like 

highlights burning out or shadows in the 

plate can cause trouble. Fear not! We'll look 

at these problems right now. 

For this example. I went out to the 

parking lot at my office and took two 

pictures with a Canon D 10 camera, in 

16·bit Canon raw format. The first image 

(PIC I) is going to be the plate and the 

second (PIC Z) is the HDRI probe. A nice 

thing about the CRW format; this camera 

shoots in 16-bits, which makes one image 

enough for HDRI. I didn't have a proper 

mirror ball, so I used a chrome Christmas 

ball for this one. 

In Photos hop CS, I imported the im­

ages and saved them out as I()"bit TIFF files, 

which are supported directty inside XSI. 

In this example, I will be working on a 

still image, just to keep th ings simple. but 

the plate could just as well be live action 

film that was tracked. I usually track all 

my things in SynthEyes, which makes this 

process simple to do on clips, as well. If 

possible, you should still try to get the 

plates in 16 or 12-bits from the scanner. 

--

The tutorial assumes you know your way 

around XSI, so I won ·t go into any detail 

about where to find the buttons, etc. 

The first things I do in XSI are load the 

plate in as a rotoscope image and align 

the camera to it. Use the grid for this, and 

find some lines to align to. Next, create a 

plane, a cylinder (PIC 3) and a spot light. 

A lso, go ahead and delete the default light 

now. Turn on the shadows for the spot 

and move it around to make the shadow 

from the cylinder fall like the shadow in 

the plate does. Move it somewhat far 

away, and in a viewport, look through 

the spot and make sure the cone doesn't 

cover too much more than what you see 

in the scene. 

Now that we've got that set up, let's set 

up the HDRI lighting really quickly, as this 

will give us our basic lighting that we wi ll 

be mixing with in the fxtree later. 

Very often , I can·t be bothered to unwrap 

probe images, so I just go ahead and create 

a large sphere that surrounds the scene and 

Planar Map the probe image on it. Then for 

the shader I use a Lambert and plug the 

image into Incandescence, Ambient and 

Diffuse. Also, turn off Primary Visibility for 

the sphere. (SEE PIC 4 ) 

Go ahead and add a few more simple 

objects to see how the Final Gather will 

work. 
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Then it's time to turn on Final Gather 

in the render region , You'll probably 

have to fidd le a bi t with the in tensity 

parameter for the Incandescence on the 

env ironment sphere. (SEE PIC 5) 

That's all the time we'll spend on that ... 

go ahead and fine-tune it yourself. 

The next thing we' ll look at is g rabbing the 

gobo of the plate and putting it in your light. 

Rrst of all, add a Camera Texture Projection 

to the plane, and put a Constant Shader with 

the plate as color on it. Then change to the 

spot light viewport, and maximize it. Right 

now, I can't seem to nnd an easy way to 

render out a spot light, but you could easily 

create a script to align a camera to the spot, 

etc. For now, I render a full screen render re­

gion , and right-click on it to save the region. 

Remember to turn off Final Gather for this 

render, and hide all the geometry except for 

the plane, (SEE PIC 6 next pdge) 

Next. open this image in a 2D software 

package, like Photoshop. and use a tool to 

adjust the levels to show the Shadow/ Light 

line, and Paint/Blur whatever you need, 

(SEE PIC 7 next pdge) 

Now. set up a shader network for the 

light, like in PIC 8, and try rendering it w ith 

a few different objects in there to see how it 

works, Use the mixer to control the intensity 

of the goba light. Once it works. leave it for 

a while; we're going to render out some 

passes and put it back together in the fxtree 

and tune it there, 

We're going to use a few passes for this 

next part. First of all, we'll make a pass for the 

goOO alone to control the light and shadow, 

Then we're going to set up a Rnal Gather 

pass for the main light in the scene, and then 

I like using the Fantastic Dimnap plug-in to 

create an Ambient Ocdusion pass, 

let's quickly set them up, For the goOO, 

override all materials and give them a white 

lambert, This pass should not have Rnal 

Gather on, The FG pass overrides the intensity 

of the spot and sets it to 0, Set up your Rnal 

Gather setting to whatever fits your project. 

I have used the Camera Projection again, to 

PIC 3- CREATE A PlANE WITH A CYLINDER AS SHOWN 

.. ". ~:3~~"',,;,;';' 1iBIS"--' -"~.-::_,_Q.' 

---

. " • _ .. t..-

PIC 4- CREATE A lARGE SHPERE THAT SURROUNDS THE SCENE 

_._, __ . _'1.' 
0, • 

PIC 5- MAKE ADJUSTMENTS TO THE INTENSITY PARAMETER 

• 
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PIC 7-IN PHOTOSHOP, PAINT BLUR WHATEVER NECESSARY 

- .' 

~ 'bJ 

PIC B- SET UP A SHADER NETWORK FOR THE LIGHT AS SHOWN 

• 

XSI TUTORIAL 

project the plate onto the plane, and then I 

piped a solid black constant shader into the 

shadow port of the material on the plane to 

allow for the shadows from the FG. last but 

not least, set up an Ambient Occlusion pass 

by overriding all materials with a constant 

shader with a Dirtmap shader on it. 

Go ahead and render all the passes 

before we go into the fxtree part ... 

Switch to the Compositing layout, and load 

in all the passes. Now, use the Final Gather 

pass as base, multiply with the two other 

passes. and adjust the intensities here. This 

gives you much better control to change 

shadow colors and values. etc., than if you 

did it in the 3D scene. 

Another compositing trick when matching 

lighting is to load the plate and the CG, then 

start turning up the ex(X)sure while making 

sure that the w hites burn out at the same 

time in your CG as in the plate; do the same 

for lower exposures to make sure the high· 

lights stay visible at the same exposures. 

This was just a quick and easy way to 

add CG elements to live action footage. The 

gobo effect really helps sell the idea that the 

CG is in there for real , so it's a good trick 

to know. Other than that, it's a question of 

breaking it down and constantly focusing 

on what seems wrong and why. 

I really hope some of you picked up 

a few tricks that can help you out ... till 

next time ... Q. 

PETER HARTWG IS A 
FREELANCE TECHNICAL 
DIRECTOR WORKING 
IN DENMARK AT THE 
MOMEN1: CURRENT 
PROJECTS INCLUDE FEA· 
TURE FILMS BY DANISH 

DIRECTORS LARS VON TRIER AND CHRISTOFFER 
BOE, AND SEVERAL TV COMMERCIALS. PRIOR TO 
THIS PETER WORKED AT FRAMESTORE CFC AS 
LlGHllNG TO ON HARRY POTTER AND THE PRIS· 
ONER OF AZKABAN AND THUNDERBIRDS. 
AT 23 YEARS OF AGE PETER STILL HASNT RECEIVED 
ANY FORMAL TRAJNING, AND HAS BEEN LEARNING 
BY DOING, AND NOT BEING AFRAID OF ASKING. 
AT THE MOMENT PETER LIVES WITH HIS GIRL· 
FRIEND IN COPENHAGEN DENMARK. MORE 
WORK CAN BE SEEN ON www.IDIOTBARN.COM 
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BY BRUCE 6. WDLDSHYN 

RAINMAKER'S DIGITAL 
EFFECTS SUPERVISOR 
BRUCE G. WOLOSHYN 
SAYS IT'S ALL ABOUT 
THE PEOPLE. 

M 
GM's Stargate SG· ! has been 

fortunate enough to be nami· 

nated once again for a Primetime 

Emmy for Outstanding Special Visual Effects 

for a Television Series. The visual effects crew 

at Rainmaker was instrumental in acquiring 

that nomination. 

THE EVIL ANUBIS HAS BEGUN A SYSTEM· 

ATIC ASSAULT ON THE EARTH, AND THE 

PLANET'S ONLY HOPE FOR SALVATION 

ONCE AGAIN RESTS WITH STARGATE 

COMMAND'S ELITE TEAM, SG·1. 

When I first heard about th is episode 

(the season finale of our 7th year), it was 

described as the biggest effects episode 

ever for Stargate SG- I. not only in the 

volume of work, but in the complexity of 

the visual effects shots. An alien planet 

covered in lava; an aerial battle over the 

Antarctic; a flrefig ht beneath the ice; the 

"freezing" of Colonel Jack O'Neill. The 

episode's description sounds grand, but 

for our team. the visual effects execut ion 

was all the more remarkable. These shots 

not only sounded impressive to me, they 

sounded just plain cool. And creating 

images that are "cool" has always been 

something that drives our team to put 

in the hours and come up with creative, 

near-impossible solut ions to the many 

challenges of creating a sty listically 

strong, believable SG- l universe. 

Of course we are armed w ith the latest 

technology has to of fer. From lightWave 
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and Maya, to Inferno and Fusion; from 

SGI to Boxx ; we have it all and it all helps. 

But from the first sketch to the delivery of 

the last pixel , it is the people of this visual 

effects ream , not the technology, w ho 

created all these "cool" images. 

And it is the people fo r w hom the 

Emmys are presented. People like 

James Tichenor, our Visual Effects Pro­

ducer , and M ichelle Comens, our Visual 

Effects Supervisor. who led our team 

with enough di rection to maintain shot 

consistency and to tell a good story, but 

also provided enough freedom to let 

the artist teams enhance concepts and 

contr ibute their own designs and ideas. 

It's for the lead artists who shou lder the 

responsibility of working w ith their teams 

to ensu re that every shot is completed to 

the satisfaction of our supervisors and 

executive producers. 

There are many , many other people 

behind this nomination as well. Without 

our IT staff, we'd never make it from 

one day to the next. Without our visual 

effects support staff, we'd never know 

w hat we were doing from one day to the 

next. A nd as with any ballot. the num ber 

of names is limi ted. There are too many 

artists, techn icians and coordinato rs on 

our team whose names didn't make it 

on to the nomination ballot. not because 

their contribu tions were unworthy of 

note, but si mply because there were 

not enough slots fo r them all. They are 

all dedicated team members. wi thout 

w hose talent and hard work these shows 

could never be competed. 

I'd be tying if I said that these nomina­

tions aren't special to me. As a fa rm boy 

g rowing up in the sixties and sevent ies 

watching shows like Sta.r Trek and Space: 

• 
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/999. I dreamed of working on such 

amazing shows. And now, here I am. liv­

ing the dream. I try to remind myself of 

that every once and a while when intense 

schedules and production problems take 

their toll on my stress level , my fam­

ily, and my team. I feel privileged to be 

where I am. It is a un ique and wonderfu l 

job to be Involved in creating this superb 

work. Receiving recogn ition from our 

peers for something in which we take 

such pride is, indeed, very special. 

It is made all the more special by the 

company we keep. This year's other 

nominees include the television series' 

Dead Like Me, Stephen King's Kingdom 

Hospitdl, dnd Stdr Trek Enterprise. All of 

these are shows I admire. All of them are 

peopled w ith extrdordinary talent. ~ 

STARGATE SG-1 • "Lost City Part 2" 
SCI FI • MGM Television in association with 

Double Secret Productions and 
Gekko Film Corporation 

Michelle Comens . . . . . • . • . . • . . . . • . . . . • . . . . . . Visual Effects Supervisor 

James Tichenor ......•. •. .•... . •... . •.. . . . .. . Visual Effects Producer 

Shannon Gurney ...... . . ....•.. . .•. ....... Visual Effects Coordinator 

Bruce G. Woloshyn . . . • . • . . • . . . . • . . . . . . Lead Visual Effects Compositor 

Chris Doll ............ ... ...... . ... . .. Lead Visual Effects Compositor 

James Halverson . . . . . .. . . . . .• . . •.•.......... . . . . . Lead Matte Artist 

Craig Van Den Biggelaar. . . . . . • . . • . . . . • . . . . . . . . . . . . .. CGI Supervisor 

Krista Mclean ... . . . . .. . . . . . ... • .. . . • . ... . .. .. . . . . . Lead CGI Artist 

Patrick Kalyn ......•.• .. •. •• . •. . , .• . .• . •• . •. • •... Lead CGI Animator 

EMMY NOMINATION 

BRUCE G. WOLOSHYN 

IS ONE OF RAINMAKER'S 

MOST SEASONED DIGI· 

TAL EFFECTS SUPERVI· 

SORS. WORKING OUT OF 

VANCOUVER, BRITISH 

_ .......... COLUMBIA, HE HAS BEEN 

WITH THE STARGATE FRANCHISES FROM THE 

VERY BEGINNING, STARTING WITH THE PILOT OF 

STARGATE SG·1 BACK IN 1997. BRUCE HAS BEEN 

HONORED WITH FOUR EMMY NOMINATIONS FOR 

HIS OUTSTANDING WORK AS A LEAD DIGITAL 

COMPOSITING ARTIST ON THE SHOW. BRUCE 

AND HIS VERY SUPPORTIVE WIFE RAMONA MAKE 

THEIR HOME BY THE SEA IN SUNNY SOUTH SUR· 

REY. BRITISH COLUMBIA, WITH THEIR TWO SONS. 

HE IS CURRENTLY BURIED IN PRODUCTION 

WORK AS DIGITAL EFFECTS SUPERVISOR ON 

BOTH STARGATE SG·1 AND STARGATEATLANTIS. 
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MULTI-PASS RENDERING 
WITH LIGHTWAVE 

H 
ella again. In the last two issues 

of Keyframe, we were looking at 

various rendering, post, and vfx 

issues. It's time now for the third part of 

this small series. where we will be looking 

at mUlti-pass rendering (MPRj. 

MPR is a dead simple concept to get 

your head around, and there are it few 

different ways of doing it depending 

on the situation and its requirements. 

Basically what MPR involves is rendering 

off different elements of the scene, and 

recombining them in a compositor w here 

the actual "look" is developed. In many 

ways, it's similar to the techniques we 

went through back in Keyframe Issue 39. 

The difference here is that we are separat­

ing out the elements from the Renderer, 

the Specular, the Di ffuse, the Reflection, 

etc. This way we can use our compositing 

program to adjust properties much more 

quickly and easily than we could in 3D by 

playing with texture and light settings. It 

also gives us the option to explore a g reat 

many different looks until we get the one 

that's just right. 

This technique is common as muck in all 

the big animation and effects studios, as it's 

simply the quickest way to work. Certain 3D 

packages have M PR options built into them 

for this very reason , Maya and CAD, most 

notably, and of course Pixar"s PhotorealistiC 

Renderman is famed for the way it delivers 

different render passes for just this sort of 

work. In fact. its ability to handle different 

elements in this way is one of the things 

that makes PRman useful as a renderer in a 

production environment. 

lightWave does offer an MPR option 

of sorts in its Photoshop export filter. 

Unfortunately, this is cumbersome, and 

pretty useless, and offers nowhere near as 

much control as the techniques I'm going 

to show you here. It's also worth noting that 

this method of doing mUlti-pass rendering 

works with just about any 3D software, even 

Poser. So let's get to it. 
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STOP THE PRESSES 
II II Y good old MPR t utoria l h as a pIece about 
J V, creating an Occlus ion lay e r for the Rendering 
passes. and how to make one up in LW. I found this on 
the net today. which is a plug~in specifically for creating 

Ambient Occlus ion passes in LW. 

http://www.informatik.hu-berlin.de/-goetsch/AmbOcc/ 



MPR FUR LlEiHTWAVE 

first of all, go download some fi les to work 

with. You can get all my example files from 

the HDRI Web site at www.hdri3d.com/ 

resources. 

The fi rst thing I'm going to take you 

through is how to set things up to give a 

set of different rendered passes. 

OK. for simplicity's salle, we' lI only worl)' 

about the character in our image. We want 

to create a set of alternate scenes containing 

different versions of the model. one for each 

render pass. First things first. In the Object 

Properties render tab. make all of the other 

objects with the exception of the killer un­

seen to the carner a, and set to Cast, but not 

Receive or Self Shadow. (Image_O/) If you've 

been following the past couple of tutorials, 

you should remember how to do this nicely 

and speedily with the Spreadsheet Editor (or 

the new Scene Editor in 8). Now Save Scene 

As, and choose an appropriate name. This 

wi ll become the diffuse (or beauty) pass, in 

which the character is rendered off normally 

as if MPR were not being used. 

Once again Save As, and choose a new 

name. We' ll start by setting up the Occlu­

sion pass, so shoe ocl.lws. The Occlusion 

pass (or Shadow pass) gives us a render 

that basically contains data about how 

strongly illuminated each point on the 

mesh is. Once in a compositor, this can 

then be used to selectively shade different 

elements of the render in subtly different 
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ways as we chase down that perfect look. 

So now crack open Mcx:Ieler and open 

your mesh. Save As, and call it, perhaps, 

mesh_od.l'vvo. What we want to do with this 

alternate model is to remove all its surface 

properties with the exception of the Bump 

map. If you look at the image (lmage_02) 

you can see that all the surfaces have been 

changed to pure white, with 100% Diffuse, 

and evel)'thing except the Bump gotten rid 

of. Switch on over to layout, and if the model 

hasn't automatically replaced itself, choose 

Replace With Object, and select the new 

mesh_ocI mesh. finally, make sure only Ray 

Trace Shadows is turned on, as we don't need 

any Reflection, Refraction, or so forth here, 

If you now render a f rame, you'll get the 

following image (Image_03), or something 

like it depending on your mesh and lighting. 

OCCLUSION SURFACE 

This Occlusion pass does us another favor 

also. Without any of the colored texture 

detail getting in the way of our perceptions, 

it is much easier to get a real idea of just 

how good (or bad) a job we have done with 

our lighting set up, so right away we can 

tell that this render is shaping up well based 

on the shading alone, which is the most 

important part of good CG renders. 

Next then we'lI go for the Specular. Back 

in Modeler, open the original object, and 

basically do exactly as before, except this 

time, you'll want to make the surfaces pure 

black. with evel)'thing except the Specular 

and Bump channels turned off. Again, we 

make another copy of the scene using 

this model. called shot_sIX, or something 

equally as appropriate. Again, we only want 

the Traced Shadow option on. Render th is 

off. (Image_04) 
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IMAGE 5- SETTINGS FOR THE 
REFLECTION SURFACE 

Next comes the Reflection pass. Same 

thing again, new model and scene, wi th 

the model's sur faces being the same as 

for the spec, but obviously with Refl ec­

tion and Bump on instead. You'll want to 

add a g radient to g ive the fresnel effect 

on the Reflection channel; you can also 

choose to copy the UV map used for the 

Specular into the Reflection channel if 

you like. (Image_05). One th ing to make 

sure of, thoug h, is that the Reflection for 

the skin is set to a lower value than that 

of the eyes and fingerna ils (as these are 

shinier). If you want, you can always copy 

the eyes out to a second object layer, and 

do those separately fo r fu ll control , but 

it's not totally necessary. 

This ti me when we render, we' ll want 

to activate the Ray Traced Reflection 

option in the Render panel. and turn the 

Recursion Li mit down to 2 to help keep 

the render relatively speedy, You should 

get this. (Image_06) 

Time for the last one, the A mbience pass. 

Using the orig inal model as our subject, get 

rid of all the lights in the scene (and tu rn off 

the last one that refuses to leave), and turn 

up the Ambience in Global Illumination to 

100%. Render. Obviously, this is our result. 

(Irruge_07) 

Of course, las tly we go back and render 

of f one pass for the background objects, 

by hid ing the foreground ones. Like so. 

(Image_OB) 

Time now to crack open the compositor. 

I'm still using After Effects. and you· 1I find 

LIGHTWAVE TUTORIAL 

the A EP in the resou rce fi le, but you can do 

this in absolutely any compoSitor you like. 

You can do it in Photoshop too, y ou just 

don't get as much final control due to the 

lack of a precompose option. 

First, the neatest trick. It's so obvious, I 

bet you·d never have thought of it. load 

up the images you rendered, and drag the 

A mbience pass into a new composition. 

Above it drag the Occlusion pass, and set 

its Transfer Mode to M ultiply. Bingo. A 

perfectly shaded render. (Image_09) Hang 

on though; this is pretty much w hat we'd 

get normally (Ie. No M PR), isn·t it? 

Well, yes, but look at our options now, 

Firstly, you can alter its Opacity, allowing 

throug h more Ambience. and lig htening 

the shadows. But wait, you can also copy 

the Occlusion layer and add it again (or 

play with its levels) to darken. or harshen 

the shadows, O r you can set it to be over­

laid, or hard light. Now do you start to see 

some of the possibili ties, and that's only 

using two passes? (Image_ 10) 
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IMAGE 11- THE FIRST REFLECTION PASS IS ADDED 

" !~;= "" .... :-~- ~ 
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ISADDED 

Now create a new composition using the 

Reflection pass. Again, dump the Occlusion 

pass on top of this layer. I'm wanting to use 

the Occlusion pass to give more contrast 

to the reflection. I could just play w ith the 

levels, but this is far more useful. To do this, 

set the Occlusion layer 's Transfer Mode to 

Overlay. See the subtle difference? 

Drag this new reflection composition 

back on top of the two layers in our first 

composition. Right-click on it and choose 

Effect>Fast blur, and give it a minor blurring 

of 1 or Z pixels. Finally, set its Transfer Mode 

to Add. I find this a bit bright, so I tu rn its 

Opacity down to 50%. (Jrtldge_ II). Looks 

NORMAL RENDER AND MPR 

nice, but I want to make those highlights 

ping just a little more. 1 copy and paste the 

reflection comp again, but this time add 

to it an extreme levels adjustment, and a 

Hue/ Saturation effect, to desaturate it and 

remove the color. The Opacity can be toned 

down to around 40%, and I've also changed 

the Transfer Mode to Screen. (Image_ 12) 

Once you 've got this set up, you can 

go back to the reflection composition, and 

play around w ith it if desired. change the 

Transfer Mode on its Occlusion pass and 

so forth to further fine tune the reflection, 

and it'll update the main composition as 

you go. There's that control thing again. 

OK, so now we can add the Specular pass. 

Drag it into the main composition, position it 

below the reflection layers, and set its Mode 

to Add. I find it looks good just like this. 

lVIaybe I want to brighten it a little. and maybe 

introduce some color into the highlights, so I 

add another copy of the Specular pass. give 

it an extreme levels adjustment again, adjust 

the color balance to turn it a little yellow , and 

finally blur it off about 4 pixels or so. Again, I 

set this to Screen, and down to 22% Opacity 

to soften it down some. (lmage_ I3) 

• 
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Lastly, add to the very top the normal 

diffuse render. By toggling the Visibility 

on and off, you can see the difference in 

look achieved through MPR. True enough 

this look could have been achieved in 

lightWave, but it would have taken far 

longer to mess around with surface and 

light settings, not to mention all that added 

render time. (Imag e_ 14) 

The interesting thing here is that all this is 

much more irrelevant for pure CG work like 

OUf image here. Where techniques like this 

realty come in useful is with visual effects 

work, like our dinosaur from the last issue 

of KeyFrame. Working w ith multiple passes 

allows us to get far better matches when 

compositing CG elements onto live action 

backdrops. It lets us easi ly match things 

like shadow darkness and color, specular 

burn out and blurring, and so on. Now that 

you've got a handle on creating alternate 

scenes and models to get multiple passes, 

I'm going to show you one or two more 

small tricks that come in useful in other 

situations that involve MPR techniques. 

This fi rst one is also pretty obvious 

- relighting. How much time can you spend 

playing around w ith lights at different in­

tensities and colors trying to get something 

looking just so? Try rendering off a fevv 

different passes of your regular model, but 

this time. do a different render for each light 

instead of each surface element. Do also an 

Occlusion and Ambience render. and you'll 

get full control o f your scenes lighting in 

post. Place the Ambience and Occlusion 

in a pre-composition, then mix your lights 

in the main composition by varying their 

LI6HTWAVE TUTORIAL 

opacities and color balances. Finally. blend 

the Ambience/ Occlusion layer over the 

top and quickly and easily experiment w ith 

hundreds of different looks. (Image_ IS) 

But wait, that's not all. Here's a small 

trick for adjusting reflections in post. No 

doubt most of you w ill be familiar with 

the fresnel effect, which causes a reflec­

tive surface to have vary ing degrees of 

reflection intensity depending on the 
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viewi ng angle. Well. you can set it up 

in keeping w ith perfect physics , but in 

3D we usually need to circum navigate 

rea li ty a bit to get things looking nice. 

Take any object that you want to add 

a fresnel effect to, and render off two 

versio ns. (Imitge_ 16) The first should 

be fully reflective, the second should 

be colo red pure black, w ith the fresnel 

g radien t in its Colo r channel so as it 

becomes w hite at glancing angles. 

: .. 
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IMAGE 18- THE RESULT FROM COMPOSING 

THEM IN POST 

(Image_ 17J Back in y our composito r , 

m ultiply the black and w hi te image over 

the top of the ref lection pass, and by 

altering its Opacity and Contrast. you can 

control the f resnel in post. (lmage_ 18) 

Well, I could go on. showing you 

coun tless ways to combine different 

passes in different ways to help out in 

it w hole heap of different situations, but 

space is running short, and I'm sure that 

the techniques discussed here will g ive 

you more than a decen t sized platform to 

start incorporating Multi-Pass Rendering 

in to your own work. Q 
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T he IBM IntelliStation APRO 

blow s away everything in the 

In teliiStation lin e that came 

befo re it. This is a mo nster fas t machine 

w ith the fastest processor o n the planet. 

The IBM IntelliStation APRO in this 

review features a super fast, d ual 64-bit 

Opteron Z.Z processor. Z gigs of RAM. 

and a smoking NVIDI A Quadro FX 3000 

card. This 64-bit chip runs both 64--bit 

and 32-bi t apps, g iv ing you the abili ty to 

mig rate to 64-bit w ithout losi ng support 

for your applications. 

O ne o f the technologies that makes the 

AMDOpteron so fast is the HyperTransport 

Bus technology. HyperTransport is a point-



to-point link architecture designed for high 

bandwidth and low latency between inte­

grated circuits. HyperTransport links the 

processors and chipsets on the mother­

board and provides speed of up to 

19.2 GBs of bandwidth per proces­

sor. It g ives the chip the abili ty 

to be scalable. The Opteron chip has 

larger onboard cache than other models. 

which makes rendering on this machine so 

much faster. 

Good examples of this rendering capa­

bi li ty are the rendering resul ts we have 

had from different software packages. 

For example. we modeled a character in 

LightWave3D and animated her in Mes­

siah Studio using two machines. One 

of the machines was a Dual Xeon 3.06 

processor top of the line workstation 

with the same setup as the dual Opteron 

APRO. We were usi ng W indows XP 

Professional on both machines. which 

customizes to deliver a much more 

stable envi ronment in w hich to run your 

software. The exact same software is on 

both machi nes. 

Here are some of the amazing results. 

We rendered the character on both 

boxes in Messiah Render. The animation 

was a sexy walk cycle on both machi nes. 

Oddly enoug h, loading the file on the 

Dual Xeon made the machine crash. We 

decided to reload it just in case it might 

be beginner's luck. Nope. it crashed 

loading the scene again . 

On the other hand, the A PRO dual 

Opteron was a breeze without any 

problems. We started our rendering 

tests. Immediate results from rendering 

individual frames told us that the dual 

Opteron A PRO was kill ing the Dual Xeon 

w ith rendering speeds up to 50 percent 

faster. Frames on the Dual Xeon were 

taking 70 seconds to render and on ly 

45 seconds on the dual Opteron APRO. 

A t ti mes. we were even seeing twice 

the speed on the A PRO. We swapped 

the files on both machines to make sure 

software corruption could not be blamed 

on tainting the results. We got the same 

results. The dual Opteron A PRO was the 

king of rendering in this test. 

Animation is another test we decided 

to run just to get a feel of both boxes 

while working on projects. This is an in­

teresting fact to share; the Dual Xeon fan 

came on four times as much as the fan 

on the dual Opteron A PRO. and the Dual 

Xeon crashed six times while the APRO 

stayed completely stable. We even tried 

another Dual Xeon to make sure this was 

not a flu ke. Same results. 

Project M essiah does not wri te any 

software to take advantage of either 

processor, so this was a pretty fai r test. 

We did other animation and rendering 

tests and got the same results. In fact. we 

even did a motion capture test and had so 

many crashes on the Dual Xeon that we 

had to stop using it for motion capture 

tests. We used M essiah Studio for these 

tests to demonstrate how necessary it 

is to understand thc1t stabili ty issues are 

both hardware and software related. 

You have to give it to IBM for creat­

ing a top-notch workstation that takes 

advantage of the power of the AMD 

Opteron chip and delivers it in a slim 

case that looks great in any office or 

studio. What is even more amazing is 

the AMD solution is also a much more 

cost-effective solution to the Intel Xeon 

solution with the same con fig urations. 

In other words, consider the AMD box 

over the Intel box if you want a killer 

power solution that is both blazing fast 

and cost-effective. IBM does a g reat job 

customizing W indows to g ive you the 

additional stability to run your apps. IBM 

provides a three-year on-site warranty 

that is very valuable in production en­

vironments where time is money. W hat 

else can I say? The AMD box is the right 

solution all the way across the board. In­

side every 64-bit Opteron workstation is 

a superhero's power waiting to get out. 

The IBM APRO comes with several 

configurations: 

- AMD Opteron Processors 2.2 Ghz (1 or 2) 

- Windows Professional XP or Red Hat 

Enterprise Unux WS 3 Standard (AMD 64) 

- 64MB NVIDIA Q uadro FX 1100 to 256MB 

NVIDIA Quadro FX 3000 cards 

- AGP 8X graphics port. 

- 6 (5) PCI slots 

- Gigabyte Ethernet (in tegrated) 

- I Gig to 2 Gigs of PC 3200 DDR SDRAM 

(with abi li ty to go to 16GB) 

- 36.4 GB Ultra 320 SCSI 10,000 drive 

- CD-ROM 48 Max to CD-RW/ DVD-ROM 

Combination 48X/2.4X/ 48X/ 16X Max 

- Prices Rangefrom $26 19.00 to $64 19.00at 

IBM's preconfigured machines at their 

Web site at www.ibm.com. 

For more information about IBM, go to 

www.ibm.com. and for more information 

about AMD and the Opteron chip. go to 

www.amd.com. ~ 
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C
haracter rigging can be a di fficult 

and f rustrating task to 3D artists 

of all levels. Developing a stable. 

efficient rig takes knowledge, practice. 

and common sense. This article is de­

signed to help further your knowledge 

of rIgging, and assumes you have a basic 

understanding of concepts such as joint 

chains, IK and skinning. We'll be using 

Maya for all of our examples, but the top­

ics discussed can be applied in almost all 

3D sof tware packages. 

I'm going to talk about the rigging 

methods that I use that work for me. We'll 

use a gOlfer character to illustrate our 

ideas. starting from scratch and working 

towards a fu lly rigged character. There is 

almost always more than one way to do 

anything in 3D, so just because I like to 

do something one way doesn 't mean it's 

the on ly way to do that particular task. 

Having an open mind about new 3D tech­

niques and being able to think "outside 

the box" wi ll help you g row immensely as 

a d igital artist. 

There are many qualities that a good 

rig has, but the main concepts I want to 

address are good naming conventions, 

fast speed, stability, pick abili ty . and z.ero 

abili ty. We' ll also talk about how to cor­

rectly draw skeletal join ts at odd angles, 

get good deformations quickly, and set 

up a curve-based rig that w ill act as a 

simple, in tu itive control structure for our 

character. 

When something breaks, and you can't 

cell what it is by looking at its name, you 'll 
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have a harder time finding and fixing it. By 

naming your nodes well. you can avoid 

many problems and help ensure you 

always know w hat part of the body you're 

working w ith. I use a naming convention 

that allows me to tell what type of node 

something is, its description, orientation 

and iterations. 

TYPE_description_orientation_iteration 

Examples, 

If _index_R_ l = first jOint o f the right index 

finger 

aL_head = controller for the head 

PS...golfer ~ golfer polygon geometry 

When we talk aoout a 'last" rig. we're 

talking alx>ut how heavily its network of 

interconnected nodes affects your playback 

speed and interactive manipulation. A slow 

rig will chug along at a slow frame rate, 

thus slowing down your workflow. Most 

3D software these days can deal w ith Fairly 

complex rigs and models and still play back 

in real time, but going overboard wi th a 

huge cloth simulation or super-dense model 

can slow things dow n to the speed of mo­

lasses. If you do need an effect as complex 

as the ones above. make sure you give 

yourself a way of hiding it if it's not needed. 

One common trick is to create pieces of 

low -res geometry from your high-res mesh 

and parent them to their respective bones. 

Once this is done. a switch is created that 

toggles the visibility o f the low-res/high-res 

model, so that an animator can see the 

shape of their character w ithout having to 

sacrifice speed. 

So you've got a fast rig , eh? So fast that 

you 're almost done w ith you r animation! 

Until ... your character explodes. Stabili ty 

is a simple theory ; your rig should no t fall 

apart w hen animated. Ensuring stabili ty 

in your rig is best learned through trial 

and error , but you can avoid some com­

mon problems by planning ahead. Think 

about how you 're going to rig your char­

acter before you dive in. For the golfer, 

I thought about how his golf club would 

have to work w ith his hands, and v ice 

versa. Analy zing this complex relation-

ship helped me p re-visualize roadblocks 

and solve puzzles before they became 

problems. Another part of stability is 

knowing what works and what doesn 't. 

As you become familiar w ith rigging, you 

w ill pro bably develop a workflow that you 

w ill use to set up most of your characters. 

If a technique works fo r yo u, use it. If 

not, don't bother. You don 't have to use 

IK to make a g reat animation if you don 't 

need it! 

Pick abili ty refers to being able to easily 

select d ifferent parts of the body without 

a problem. Too much clutter or poorly 

desig ned controllers w ill be confusing 

w hen you're trying to tell the difference 

between your character 's neck and w rist 

controls. One technique I like is using 

curves shaped like icons, such as arrows 

and cubes, as control objects. In addition, 

try to make su re that th ings you don't want 

to aCcidentally select are hidden and have 

their channels locked. Zero abili ty is an 

often overlooked but important concept. If 

you select all of your character's controls 

and "zero" each attribute, your character 

should return to the pose at w hich is was 

bou nd. This allows y ou to retu rn to the 

bind pose if you need to in order to fix 

something that requires you to do so. 

Our golfer is a biped, so we know what 

kind of skeleton he'll need rig ht off the 

bat (fig..golferModel). Before we start 

p lacing joints, we'll draw some curves in 

the side and front v iews that approximate 

the shape of his skeleton . Use a 3-degree 

OJ curve for the spine and neck, and \­

degree linear curves for the arms and legs 

(fig. skelefd/Curves). We're dealing w ith a 

photoreai human, so we should pay atten­

tion to anatomy here, as we don 't want 

to stray far from the shape of an actual 

human skeleton. The completed curves 

not only give us a great pre-visualization 

of w hat our skeleton w ill look like. but also 

allow us to use Maya's Snap to Curves fea­

ture (fig_snap/con), giving us the abili ty to 

draw our joints in perspective v iew right 

on the curves. This is especia lly helpful in 

drawing the arm jOints, which are bent at 

an odd angle. Drawing them on curves 

will ensure that thei r orientations line up 

MAYA TUTORIAL 

FIG. GOLFERMODEL - BIPED GOLFER 

FIG_SKELETALCURVES - WIRE FRAME WITH CURVES 
, 

ReelFX 
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correctly and that the bones are pointing 

in the right direction. You'll want to draw 

the spine and each limb separately (draw 

the limbs for one side only. we'll mirror 

them later), and name each jOint with a 

"1T_" followed by a description of its loca­

tion and orientation, such as "JT_spine_ l" 

and "JT_arm_R". See (fifJ-spinejoin ls) 

(fig_leg_hierarchy) and (fifJ-arm/oinls) for 

how OU f spine, legs, and arm joints look. 

I've used a 4-bone spine, w hich w ill work 

Ane for this game-res character. We're go­

ing for photoreal here, but we don 't need 

to replicate all o f the joints of the human 

spine. Note that I've drawn an extra joint 

at the midpoint of the upper and lower 

arms (fig_afm_hierarchy). These joints are 

there to help out the twisting motion in 

the shoulder and wrist areas. By animating 

the X rotation (twis t) on these bones and 

tapering the weig ht maps between neigh­

boring coaxial bones, we can achieve a 

gradual twist deformation in these areas, 

rather than a sharp twist at the shoulder 

and wrist. O nce we make controllers for 

our character , we can use the Connection 

Editor to have one controller drive the ver­

tical and horizontal motion in the shoulder 

and the twist in the bicep. 

To draw the Angers, I'll use a technique 

similar to the curve-based one, but with 

planes instead. Create a NURBS plane and 

line it up so that it bisects the finger along its 

primary axis of movement (figJingerPlane, 

fifJ-fingerPfane_bisect). Make the plane live 

using the magnet icon in Maya's status bar 

(figJnakeUve_icon). Now, if you draw a joint 

in perspective vievv, it will snap to the plane 

(fifJ-fingerPfane_bisecCmakeUve). We can 

use this to easily draw Anger join ts in an area 

that would be otherwise difAcult. When using 

this method, it helps to fi rst draw a "dummy" 

jOint off to the side of the Anger (but still on 

the plane), and then continue to draw the 

join ts of the chain. Un-parent the Arst "real" 

joint from the "dummy" jOint and delete 

the dummy (fifJ-fingerPfane_dummy.joint). 

Placing this first throwaway joint helps orien t 

the next join t correctly w hen using this help­

ful method. Once you 've completed a finger, 

click the magnet icon again to make the 

plane unlive. Repeat for the rest of the digits, 

until you have a complete hand skeleton. 
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Oeate a single shoulder joint (not a fu ll bone. 

just a joint in space) and position it near the 

character's spine. slightly below where the 

arm starts (fis.-davicle.Joint). 

You can also create a hip jOint below your 

character's spine, which w ill g ive you more 

control over your character's pelvis (tiS-hip­

JOints). Parent both the fi rst spine joint and 

the hip joint to a central jOint, which w ill be 

your character's root (fig...rootJoint). Parent 

the fingers to the wrist, the arm to the 

shoulder to the upper spine, and the legs 

to the hips. M irror the limbs to the other 

side using Skeleton>Mirror Joint). Maya 5's 

M irror Joint function allows you to search 

and replace parts of your hierarchy names 

for the mirrored side, so you don't have to 

type "_L" over and over. 

Now that we have our skeleton. it's time 

to bind our geometry to it. We'll use a 

Smooth Bind. which w ill allow us to use the 

Paint Weights tool later. Select ali of your 

character's geometry. shi ft select the root, 

and go to the Skin>Bind Skin>Smooth Bind 

option box. Leave the settings at default. 

except for Max Infl uences. which we'll set at 

1. This will skin each point directly to its clos­

est bone. creating areas of full inRuence now 

that we'll smooth out later. We'll start with 

the head and work our way down the torso, 

using the Paint Skin Weights tool (SlUn>frlit 

Smooth SlUn>i'dint SlUn Weights Tool) to 

block solid areas of full weight for each bone 

(fig.pain tSkin_head) (fig.paintSkin_neckJ. 

Paint the limbs on one side only, as we'll 
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FIG_PAINTSKIN_TORSOBENO 

( 
, 

mirror the skin weights later on. Make sure 

you are using the "Add" option under Paint 

Operation and that the value is set to one. 

You can interactively change your brush size 

while painting by holding the B key and left­

click dragging with your mouse. 

Many people wait until their character 

is completely set up before they animate 

anything. In truth, animating you r 

character while skinning is a great way 

to speed up your workflow! By quickly 

doing some simple bending and twisting 

animations with your character, you can 

see how the deformations look while 

he's in action (fig_pdintSkin_ torsoBend). 

You can also paint weights w hile your 

character is in problem·causing poses, 

which can fix nasty deformations very 

qUickly. 
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Once we've got the skinning looking 

good (on one side of the body, at least), 

it's time to go back in and blend the 

weights between different areas. Using 

Paint Weights, set your Paint Operation 

to add and paint some additional weight 

from neighboring bones on your maps 

(fiS_pilintSkin_spine). This is better than 

using the Smooth function , which tends to 

smooth the weights out across the w hole 

skeleton, resu lting in messy super small 

influences on unwanted body parts. Clean 

up your work, and use Maya's Mirror Skin 

Weights tool to Hip the weight to the other 

side. Make sure your character is in the 

bind pose when you do so, or the mirror 

operation may not work correctly. 

At this pOint, we should have a fu lly 

functioning golfer with good deforma-

t ions. Don 't worry if the ski nning isn't 

as good as it cou ld be, as we can always 

go back and paint weights during the 

animation process. Now it's t ime to build 

the control structure that we' ll use when 

we're an imating. Now is a good time to 

think about the actions your character 

w ill need to perform during you r ani­

mation , which can help you determine 

whether or not to use FK or IK . 

Forward kinematics. or FK. is based on 

the idea of rotating bones. You select 

your bone, rotate it. key it. and move on 

to the next one. The concept is much like 

that of a sock puppet, where you rotate 

your w rist and forearm to drive your 

character's motions (fig_FK_examp/e). In 

most situations, this is the best way to 

go, as it g ives you precise control over 

each joint's rotations and allows you to 

really fine tune your motions, However, 

w hen you need the end of a limb to stay 

stilt while the rest of the body moves. FK 

can be a real nightmare, A good example 

of this is a walk cycle, w here your charac­

ter's feet need to stay in contact with the 

ground while the body moves fo rward. 

This is where IK comes in, as it allows au­

tomatica lly driv ing a joint chain by mov­

ing a target, called an IK effector. If the 

rest of the body moves, the foot w ill stay 

planted until the effector is moved. This 

is like w orking w ith a marionette. where 

the strings attached to the hands and feet 

cause the limbs to bend (fig_IK_example), 

Both FK and IK can work well in different 

situations, and a good rigger w ill often 

find ways of incorporating both into a rig , 

allowing the animator to choose w hich 

one to use, We'll draw a simple IK system 

on each leg, Using the IK handle tool 

(make sure it is set to rotate plane instead 

of single chain), click on the first joi nt in 

the leg, then the ankle. Draw a second IK 

chain from the ankle to the toe, 

What we have now is a low-level character 

rig that g ives us a basic level of control for 

our character. We have everything we need 

in order to animate a basic walk: bones that 

our character is skinned to, and IK chains 

for the legs, White we could go ahead and 

start setting keys, it might be a good idea 
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to consider developing the rig a bit further. 

Investing a bit more time into this will allow 

us to create a rig that w ill be more stable, 

fixable, and flexible than what we have now. 

Let's start w ith creating controllers. which 

are the nodes we'll select when we want to 

work with different parts of the body. 

We'll use curve-based controllers (rather 

than locators) to drive the motion of our FK 

bones and IK systems. As I stated before, 

iconographic curves are more easily identi· 

fied and selected than locators, I usually try 

to use simple geometric shapes that can be 

easily identified and selected for my control· 

lers. Orcles, squares, and arrows work just 

fine, and can all be easily drawn w ith the 01 

curve tool. After creating a control shape, 

name it "CfL->" followed by a description 

of its purpose and orientation, such as 

"aL_spine_I." Group it by itself (etrl + G) to 

create another pivot. and use Maya's snap· 

ping function, or a snapping script, to move 

and align the g roup to the first spine joint. 

Parent the g roup to the parent of that joint, 

so that the controller and spine_ I joint exist 

in the same local space and share similar 

orientation. If the curve doesn't line up the 

way you want, select its points and move 

and rotate them into the shape you want, 

which won 't affect the controller's position 

(fis-example_spineController). 

We can now use Maya's Connection 

E.ditor (WindoW>Genera/ Editors>Connection 

Editor) to create a direct relationship between 

the curve controllef"s rotations and the joint's 

rotations. Load the controller into the left 

window and the joint into the right, and 

select rotation for the controller and the jOint 

(fi8-connection_ed), For the legs, we'll make 

arrow·shaped foot controllers and parent the 

IK chains to the controllers. We'll also add a 

"pole vector" controller, which will allow us 

to control the orientation of the knee. Place 

the controller directly in front of the knee, 

shift-select the leg to ankle IK, and go to 

Constrain>i'oie Vector. Parent the controller 

to the foot controller, and repeat for the 

other side. Our rig is almost finished; see fig 

(figJig Finshed) for how our curve control 

structure looks. 

Let's finish off the rig with some finger 

FIG_EXAMPLE_SPINECONTROLLER 

FIG_RIGFINISHED 

controls, Make another curve controller, and 

place it Slig htly above the hand. Using Ma· 

ya's Add Attribute command (McxJify>Add 

Attribute), add the following float attributes, 

each with a min , max and default of -10 10 

and 0, index, middle, ring , pinky and thumb, 

Parent the control to the wrist joint, and use 

Maya's Set Driven Key to wire the finger 

rotations to the attributes. This enables us to 

quickly pose the hand using one controller, 

without having to wade through a mess of 

joints (fi8-fingerControl), 

We now have a simple and effective rig 

for our character that can be reused for 

multiple animation projects, Addi tional 

controls for the face, club, and eyes can 

be added to help bring further life to out 

character. We can now quickly pose our 

character and start blocking out our anima· 

MAYA TUTORIAL 
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tion (fis.-golferf'osed). Our controls are 

zero able, so if we need to return him to 

the bind pose, we just need to zero out all 

our animatable attributes . 
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Here are some additional pointers that 

you can use to enhance your workflow: 

Think about how you can use hierar­

chies w hen you animate. By creating a 

multi-level hierarchy with di f ferent con­

trollers. you can separate different aspects 

of your movement onto different layers, 

allowing you to control the motion more 

precisely. You could have a layer that 

controls rotation parented to a layer that 

controls translation. 

If you 're doing facial animation , consider 

creating a camera that aims directly at your 

character's face. Parent the camera to your 

character's head jOint. and look through it 

when you need to look closely at the face 

whi le animating. 

Learn how constraints work and incor­

porate them into your rigs. Point, orient, 

and aim constraints are a valuable tool in 

your rigging arsenal. Keep in mind that an 

object can have multiple constraint targets, 

and that the weights of the targets can be 

animated. 

Character sets are shapeless nodes that 

are a collection of all of your character' s 

animatable attributes. When you create 

a character set (Chdrdcter>Credte Chdr· 

dcter Set), you defi ne a set of nodes and 

attributes that you want consolidated 

into the set. You can make the character 

set active by using the dropdown menu 

to the right of the range slider. W hen 

the character set is NOT active, press· 

ing S sets a key on w hatever you have 

selected, as it normally does. When the 

set it active, pressing S sets a key on 

all the attr ibutes in the set (if you have 

an object selected that is not a member 

of the set. no keys wi ll be set o n it). 

This makes working in a pose-to-pose 

method very easy, as y ou can qu ickly 

key y our w hole character w i th the set 

on to do your blocking , and then refine 

the indiv idual parts of the body w ith the 

character set off. 

Set Driven Key is a powerful tool that any 

M aya rigger will want to learn . It employs a 

concept called "reactive animation ," w here 

the animation of one attribute 

is driven by the animation 

o f another. A great exam-

ple is using Set Driven Key 

to control finger animation 

w ith custom attributes. Set 

Driven Key, the Connection 

Editor. and the Expression 

Editor are powerful tools that 

you can use to build automated 

relationships between nodes. 

Here's a really quick 

sho rtcu t that can help you 

when you 're animating , 

Click in the timeline w ith 

the left mouse button , and 

you 'll m ove to that frame 

and the animation w ill 

update. Click the middle 

mouse button and y ou'll 

move to that f rame ... but 

the animation w on 't update. 

Confused? Think o f it as a way 

to travel backwards and for­

wards in time, without having 

the an imation move with y ou. 

The best part? If you set a 

key on w hatever you have 

selected. it w ill create a 

key with the displayed 

value intact. ~ 
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A
fter two long years, Luxology, Inc. has released their first 

product, modo. It is a highly anticipated 3D modeling 

application that is one o f the most advanced polygonal and 

subdiv ision su rface modeling tools ever created. Aside from having 

one of the most flexible and easy to use interfaces on the market, 

modo has a very clean and easy workflow. We'll be adding modo tu­

torials in futu re issues of HDRI 3D, so be sure to check them out. But 

instead of talking about this prog ram, we thought we'd include an 

introductory tutorial so you can see just how this program works. 

You'll start this tutorial in a default modo layout. Modo g ives you 

the abililY to create any possible layout arrangement you can think of , 

and access it at anytime. I've been able to set it up on a dual-screen 

system with a quad view and tools in one monitor, while the other 

monitor has just a full f rame perspective view. Figure I shows a default 

layout when modo is started. 

You can change the arrangement of panels and vie\VS to anything 

you like. Modo may default to a sing le perspective view; if so, change it 

to a quad vievv from the top right of the panel. 

1At the top left of the modo interface you'll find the modo Tools 

list. Modo allows you to create w ith primitives, points, or curves, 

as you would with most modelers. Oick the Curve button to change 

the modo Tools to Curve options. This is the tall vertical list of tools 

lined up to the left of the top viewport. Once you click curves, select 

the Curve tool. as shown in figure 2. You can see that you have the 

option of using Bezier, Sketch. or a Tube option. 

, Modo allows you to use colored backdrop images for reference to 

Lcreate 3D models. In the lx>ttom left viev .... p:xt, dick on the viewport 

display icon, which is the second label at the top left of each viewport. 

Once the options appear, go down to the Backdrop option and choose 

lodd Image, as in figure30n the next page.lodd the oldwheel.jpg im­

age from 3dgarage.com/ downloads, or use one of your own . 

BYDANABLAN 

COOL TIP: Another easy and cool way to add images 

to your backdrops in modo is to simply drag and drop them 

from another directory on your system. 
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3With the image loa.ded in the backdrop. go to Vi€"IN at the top of 

modo and choose Adjust Backdrop Image. On the lower left of 

modo. you'll see the Backdrop Image Controls appear. as in fig ure 4 . 

4 0ne thing that's cool with these tools is that you can interac­

tively adjust the image. Click directly on the image and you 'll 

see a bounding region appear. Click and drag a corner to size the 

image. Click in the center to move around . and use the Ctrl key 

to consrrain movements. You can also set the Display Resolution 

depending on the strength of your video card. Conversely. you can 

click and drag on the sliders in the backdrop for properties to ro­

tate, set Transparency levels, and more. Experiment! When ready. 

set Transparency to 50%. Press the spacebar to drop the tool. 

5Move your mouse cursor over the backd rop image and 

press 0 on your numeric keypad. This w ill make the v iew 

full screen. Then, press a to fit it to v iew. 

6 From the Basic tool set, choose the Cylinder tool. as shown in 

fig ure 5. 

71n the v iewport, hold the Orl key and drag out a disc over the 

image. If you have t rouble seei ng the geometry, sim ply g o 

to View at the top of modo, and choose Adjust Backdrop Image 

- then change the Transparency. O nce you draw out the cylinder 

shape, you' ll see that i t's a bit chunky. Don't drop the tool yet, and 

in the Tool properties on the left , up the sides to 50. 

8 0nce the cyli nder is to you r liking , press the spacebar to 

drop the tool. 

9 press 0 on your numeric keypad to return to a quad view. 

10You' ll see that because you created a cylinder, it's extended 

out down the Z-axis. Press the spacebar a few times so that 

you bring modo to E.dges mode (shown at the top of the v iewports). 

Then , w ith the right mouse button, lasso select around eight rows 

of polygons, as shown in figure 6. 

11 W ith the rows of the object selected, simply 

delete key on your key board to remove them, 

press the 

12NOW here's a cool feature - in the Perspective view (top 

ri g ht ), add the backdrop image to the background, and 

size it up accordingly to match your o riginal placement in the 

bottom lef t v iew, To figure out what size you r other image is, 

go to View at the top of modo, and choose Adjust Backdrop 

Images. Then , c lick on the image in the front view - look at 

the tool properties on the left. Note the size. Then , click o n the 

image in the Perspective view, and enter the same size value. 

Next. press the spacebar to jump to Polygon mode, and then 

in the top right viewport, select the front of the disc. Figure 7 

shows the image now in Perspective view. 
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COOL TIP: When adjusting backdrop images, you 

can change the way the image is projected. Notice in the 

Backdrop Image tool properties panel, you can change 

projection to front, right, top, bottom, and so on. 

13Change the Perspective view to Wireframe view. Make sure 

the first polygon on the disc is selected (be sure you' re in 

Polygon mode at the top of modo). Then press the b key to activate 

the Bevel tool , as in figure 8 . 

14w hen you 're working in Bevel mode (or any other), 

clicking on the selection bri ngs up handles. Click the blue 

handle in this case to shi ft the bevel. and the red handle to inset. 

Bevel the selection to match the background image so that you 

create the first edge of the wheel. 

15Nexr, press b to turn off the tool, then press b to turn it 

on again. Now bevel the same selection inward. Figure 8b 

shows the operations. 

16 Now repeat the above steps a few more t imes so that 

you conti nue beveling, using the backdrop images as 

gUides . Figure 9 shows the resul ts. 

17 S.:we your work by pressing Ctrl-S. Then. press to set a 

material name for the wheel. E.nter something original like, 

"wheel." To set a color, you can simply click and drag on the values, 

or click once to call up your system's Color Corrector. Give it a bit of 

Specularity and you're good to go. 

18At the top of modo is the Material dropdown. Select this to 

choose Material E.ditor, as shown in figure 10. 

191n this panel, you can adjust and assign various materials to 

your models . 
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'OAt the top o f the Material Editor you 'll see M, T, I - M 

£, for material , mean ing the material name you 're work­

ing w ith. In thi s case, you've on ly c reated o ne si ngle material, 

w heel. If you had mo re, you could choose them f rom the d rop­

down list. The T is for a new Textu re, and I for Image. Select T, 

and f rom the dro pdown to the right , choose New Textu re. Load 

the o ldwheel.jpg image. or the image you used for the w heel 

reference. Cl ick OK. and you 'll see the image mapped on the 

wheel as in figure II. 

21Close the M aterial Editor, and in the Perspective view, you 

can click and drag on the red and g reen handles to easily 

adjust the size of the image to line up wi th your model. Click and 

drag the light blue handle to move the image. Figure 12 shows the 

placement in the Perspective view. 

22From the viewport render style selection. you can change 

the shade options to not show wireframes. making your 

image map easier to see. Figure 13 shows the selection. 

The next step would be to build out the tire itself, and join it 

w ith the w heel. You can do this using a combination of bevels. 

either on the polygons or the edges. Addi tionally, you can try 

building w ith the Lathe tool f rom a simple curve. Try creating 

a curve by going to the Curve panel (the tall vertical panel to 

the right of the tools) and then, using either just Curve or Bezier 

Curve. build the shape of a tire. Then use the Lathe command. 

But there are multiple ways to build objects in modo. This tutorial 

was about as basic as you can get. but it can give you an under­

standing o f the workflow and interface. O ur fu ture tutorials w ill 

really get into modo deeper, through the use of edges, subdiv ision 

surfaces, use of the modo tool pipe and so m uch more. Please send 

you r modo suggestions to us so we can create the tutoria ls you 

wan t. Until then. happy modeling! Q 

DAN ABLAN IS PRESIDENT OF AGA DlGITALSruDlOS, INC. IN 
CHICAGO, IL., AND FOUNDER OF 3DGARAGE.COM. HE HAS 
WRlffiN EIGHT BOOKS FOR NEW RIDERS PUBUSHING ON 
3D AND COMPUTER GRAPHICS, AND HAS RECENTLY PUB­
LISHED lIGHlWAVE [8[: KIllER TIPS [WrTH RANDY SHARP). 
DAN HAS CREATED A 20 HOUR UGHlWAVE COURSE ON 
CD-ROM, YOU CAN FIND OUT MORE ABOUT THE COURSE 
AT 3DGARAGE.COM. DAN IS ALSO THE EDlTOR·IN-CHIEF OF 
HDRI 3D MAGAZINE. 

MlIlIiIli 3~ ISSUE 1 • 



• 

(~())1)11INI)IN(J lIN 11(JI)II~N(~I~: 
rrlll~ tIll Vll lll'l (~())I)lllNI) I'I .. IJ('- IN 

A PI INTRODUCfION 

T
he Maya API (Application Programmer Interface) is a C++ based 
interface that provides a great deal of convenience and power 
to the Maya user. Daunting at first, many shy away from its 

potential and speed and instead work exclusively with MEL to develop 
the various tools needed for a project. The intent here is to take some of 
the mystery out of the use of the A PI and to demonstrate by example 

what can be relatively easily accomplished. The API provides access to 
most of l\I\aya's underlying data structures and offers many built-in data 
manipulation methods, some of which appear in various MEL com­
mands and some of w hich don't. It also offers a vast speed improvement 

(approximately lOx) over MEL, as API plug-ins are compiled rather than 

interpreted and won't have the overhead many MEL commands do. Be­
cause plug~ins are compiled, another program called a "compiler" must 
be used to create the plug~in from the source code. Compilers are free 
software In the world of Unux (gee being one I've used recently), but 
Microsoft Visual Studio for Windows is rather costly, and I'm not sure 
what the situation is on the N\adntosh. This article doesn't cover compil~ 
ers or the compilation process; rather, it describes the development of a 
plug~in via its source code independent of the compilation environment. 
The API provides for cross~platform compatibility. and getting a plug~in 
developed on Unux to compile and run on Windows, for example, is 
effortless. Very little change, if any, is required for the source code. The 
1V\a.ya distribution ships with extensive API documentation, including an 
introduction, full C++ class descriptions, compiler issues, and a number 
of examples. It also provides a growing FAQ section which dears up a 
lot of development questions. I highly recommend familiarizing yourself 
with that information. 

The API allows for development of a number of d ifferent plug~in 
types, including the following: 

M EL Command-Implements new functionality with undo/ redo 

capability 

Dependency Graph (DG) Nod~Implements nodes that take 

data as inputs and calculates new values for outputs 

Locator Nod~Same as DG node type with additional support 

for OpenGL drawing into the Maya v iewports 

Shader Node-.lmplements shad ing nodes such as materials, 

textures, etc. 

Shape Node-Implements new geometry types with selectable 

and modifiable components 

Ale Translator-Provides an interface to read and w ri te proprietary 

data via the File>Open/Save menus 

N\anlpulator-Allows for custom manipulators to modify attributes 

of node plugs 

Deformer-Implements a new deformer type fully integrated into 

the Maya architecture 

In this example, we w ill develop a MEL command plug·in that will 
work in conjunction with a small MEL wrapper script to improve user 
workflow w hen using Maya Ooth constraints. 

THE COMMAND 

I was working quite a bit w ith Maya Ooth on a certain project ( involv~ 
ing a big green guy) In which I made heavy use of cloth constraints, 
which are composed of particular sets of vertices. After having labori~ 

ously picked the points I wanted to use in the constraint, 1 would often 
make the mistake of creating the constraint without first saving the set 
of vertices as a Quick. Select Set for later use. If I then needed to add 
or remove vertices from the constraint. I was up against a painful task. 
Even adding a sing le vertex to the constraint would involve deleting the 
current constraint. reselecting all of the vertices I originally had plus the 
additional vertex, and then creating {he neY.' constraint. With constraints 
composed of a small , easily selected set of vertices this might be ac~ 
ceptable. but remembering which points were part of a densely packed 
region was impossible. So I did a little investigating in the Hypergraph 
and discovered that there is a certain connection between the constraint 
shape node and the Ooth solver node called "indexUst" (shown in Image 
/) that sounded promising as a list of the vertices involved. Using the 
getAttr command with the - type flag confirmed that the attribu te was 
an array of integers; the indexes to the vertices of the constrained doth 
mesh, I sup(X)sed. So I decided to create a command that would simply 
pass back the list of constrained vertices that I could then deal with via 
a simple M EL wrapper script to create the modified constraint. We'lI see 
the MEL script after discussing the plug~in code. 

Each type of plug~in is based on a provided class and requires 
certain methods (C++ functions) in the class to be overwritten. For a 
command type plug-in, the base class is called MPxCommand and the 
set of methods are as follows (those marked· are optional): 

constructor-cal1ed when node is created 

destructor-called when node is actually deleted 

dolt- performs the acrions of the command but often is used to 

parse the argument list and then cali redolt 

redoW-performs the actions of the command 

undoW-undoes the actions of the command 

isUndoable"-determines if the command supports undo 

creator-cal1ed when a new instance is instantiated 

We'lI describe each of these methods as we get to them in the 

code. 
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SOURCE CODE AND EXPlANATION 

We begin by including all of the header files we'lI need. This will 
include the MFnPlugin and Mf'xCommand headers for this type of plug­
in. as well as some of the other common headers, including MArgUst 
for retrieving the arguments passed to the plug-in. The MSe/ectionlist. 
M FnDagNode. MDagPdth. and Ml'lugclasse5 provide the mechanism to 
extract the desired DAG objects from the lVlaya scene file. Because this 
plug-in deals with arrays of integers (the vertex indexes). we call upon 
the API's MFnlnrArrityDatd class to access this data. 

Hinclude 
#include 

#include 
#include 
Hinclude 
#include 
#include 
#include 

<rnaya/ MFnPlugin,h> 
<maya/MPxCommand.h> 

<maya/ MArg List.h> 
<m aya/ MfnDagNode.h> 
<maya/ MDagPath.h> 
<maya/ MPlug.h> 
<m aya/ MSelectionList.h> 
<maya/ MFn lntArrayOata.h> 

The next step is to create our command as a subclass of the MPx­
Command class. 

class getCpConVerts : public MPxCommand 

I 
pUblic: 

virtu,,1 

MStatus 
MStatus 
sta tic void "creator(): 

private: 

getCpConVertsO' 
- getCpConVertsO: 

do lt(const MArgUst &..args); 
redolrO: 

MString conName; 

I: 

As you can see, I've named the command getCpConVerts as a 
contraction for "get cloth plug -in constraint vertices" and I've added 
a single instance attribute called con Nam e that I'll use to identify the 
constraint. I haven 't defined the isUndoable and undolt m ethods, 
as I chose no t to implement "undo" functionali ty for this example. 
A lthough thi s command is not set to be "un doable. " I've gotten into 
the practice of dividing the workload between the dolt and redolt 
methods, Generally. you want to use the dolt m ethod to parse any 
argument list you might have and set any internal variables that w ill 
be accessed later, and then call the redo lt method to perform the 
actual work. This puts the code into a good posi tion to add "undo" 
functionality later should you decide to take on the task via the undoit 
method. 

Next we define the constructor and destructor methods as well as 
the creator method. 

II constructor &. destructor 
getCpConVerts"getCpConVertsO II 
getCpConVerts,,-gerCpConVertsO II 

II creator 
void "getCpConVerts::crearor() 

I 
return new getCpConVerts: 

There is no need to do anything in either the constructor or de­
structor methods other than to define them. and the creator method 
simply returns a new instance of this command that. in this case. w ill 
be destroyed immediately after execution . since we haven't defined 
"undo" functionality. 

MStatus getCpConVerts::dolt(const MArgList &.args) 
I 

MStatus status; 

/ / retrieve the arguments 
con Name = args.asString(O, &.status); 

status :: redolt(); 
return status; 

Our dolt method only does the g roundwork of the command: it 
parses the argument list and stores the resul tant string into our in­
stance variable, The MArgUst class provides convenience routines to 
fetch indexed items from the list as specific types. Here I'm retrieVing 
the only argument we expect and Interpreting it as a string. J don't 
error check the result as the fron t end MEL sCript makes sure that a 
single, valid string is passed to the command, The status variable is 
used to error check m ost other method Invocations along the way , 
printing out appropriate error messages at each step . Once w e've 
retrieved our parameter, the name of the cloth constraint we're inter­
ested in, we call the redolt method to perform the real work. 

MStarus getCp(onVerts"redoltO 
I 

MStatus status: 

/1 put the surface on the selection list and rerrieve me dep node 
MSelectionUst slist; 
MObject conObj: 
MDagPath conDagPath; 

status = slist,add(conName): 
if (!status) lstatus.perror("adding constraint to sel list"); return 

status;) 

status = sUst.getDag Path(O. conDagPath, conObj); 
if (!status) lstatus.perro r("retrieving constraint f rom sel lisn: 

return status;) 

The first part of the method illustrates a very common procedure 
for accessing an object in Maya from the API w hen the object's name, 
as opposed to any of its attributes, is given. Since this is a command 
plug -in, we don't have any plugs (the pipes for making connections 
between node attributes) to pole for data as we would with a node­
type plug-in. Instead we have the name of the node as a string. So what 
we do is create an instance of a selection list via the MSelectionUst 
class and use the add method of the class to put rhe object on the list. 
Wildcards can be used with this method, so you can add multiple items 
at once if desired. Before going on, it's worthwhile noting that another 
way to have w ritten this plug-in is to have the user select the actual 
cloth constraint ncxle and then call the command w ithout passing any 
names. In that case, a "current" selection list would al ready exist and 
we would then simply extract the selected irem from the list. I chose 
ro w rite the plug-in with the parameter so that [ would need to do less 
error checking in the code with the idea in mind that any checking 
and validation of the data would be done in the front end M EL script 
that we'lIlook at shortly. The Maya API documentation has some very 
good examples of selection methods described under the "Selection" 
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chapter, so be sure to check it out. It shows you how to iterate over 
objects. select objects by name, etc. 

II get handle to the "indexList" array attr 
MFnDagNocie nocieFn(conDagPath); 

MPlug indexUsrPlug "" nodeFn.findPlug("index List", &.status); 
if (!sratus) {status.perrorr retrieving index List am plug"): 

return status:! 

Next, I retrieve the first and only element on the selection list via 
the getDagPath method. I use this method to get a unique path to the 
constraint DAG node, w hich I can then use to find the plug I want. To 
accomplish this, I create an instance of an MFnDagNode object, inItIal­
izing it via the DAG node, path I have in theconDagPath variable. Finally. 

I fetch the plug of interest by name using the findPlug method of the 
MPlug class. leaving me w ith the IndexUstPlug instance. 

MObject indexUstrlugObj; 
status "" indexListPlug.getValue(indexListPlugObj); 

if (!status) Istatus.perror(Mretrieving index List obj from 
plug-): return status;} 

II get handle co the attr array 
MFnlntArrayOata indexUstAttrA rray(indexUstPlugObj); 

To get to the actual array of integers, I need to create an Instance of 
the MFnlntArrayData dass using a Mobject, which I produce using the 
getValue method on the indexUstPlug instance. rm finally at the data I 
want! Wheh!! Remember that I knew from the beginning that I was deal­
ing with an array of integers and by searching through the alphabetical 
API class listing, I found the MFnlntArrayData class and figured that I 
would eventually use it to access the real data. The rest of the code is 
just the path to get there. 

long numVerts = index:UstAttrArray.lengthO; 

II return the array of int indexes to the vertices 
MPxCommand::clearResult(); 
for(int ieO: k numVerts; i++) 

MPxCommand::appencfToResult(indexUstAttrArray[iJ): 

II return status 
return status; 

At last we get to the real heart of the code. which is simply a for 
loop that returns all of the array data (the vertex indexes) to the user, 
w here it can be stored in a MEL variable or simply examined in the 
Script Editorwindow. The mechanIsm to return data from a command 
is the MPxCommand class ' appencfT oResult method. To be safe. I also 
call the clearResult method to make sure I'm starting off with a clean 
slate. As a note, if you're only going to return a single resu lt as op­
posed to an array of data. you can use the setResult method. We 
end the redolt method by returning the required status value as we 
did for the dolt method. hopefully indicating success. This method 
demonstrates a bit of the convoluted nature of the API , in which you 
have to kind of onion peel your way to the actual data you want via 
various classes and methods. 

We complete the plug-in by defining the nec.essary initIalize and 
uninitlaJize routines. If you don't include these functions, the plug-in 
w ill not load into Maya. The ini tialize function is used to register any 
commands. nodes. deviCes. etc. that your plug-in provides. Likewise. 
the uninl tiallze function de-registers anything that you registered 
w ith the Initialize function. Both of these rou tines can be either a Cor 
C++ function. 
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extern "C" MStatus initializePlugin(MObject obj) 
I 

MStatus 
M FnPlugin 

status; 
p lugin(obj , "KA I", " 1.0", "Any"); 

status = plugin.registerCommand("getCpConVerts". getCpCon­
VertS::creator): 

if (!status) 
I 

status.perror(·'registerCommand"); 
return status; 

return sta tus; 

extern "C" MStatus uninitializePlugin(MObjec.t obi) 
I 

MStatus 
MFnPlugin 

status; 
plugin(obj); 

status = plugin.deregisterCommand("getCpConVerts"): 
if (!starus) 
I 

starus.perror("deregisterCommand"); 
return status; 

return status; 

When initializing the plug-in. we create r-=-,--------_ "'0"'= 
an instance of the MFnPlug-in class in 
which we specify attributes that show up 

_ 01;1-
when clicking on the info button next to the ~=~ff=~=::::"i : 
plug-in name in the Plugin Manager w in- : 
dow as shown in Image 2. This information : , 
includes the vendor name (here my initials I 

MKAI"). the version. and the required API ~:;;;;;~~~~2L--l 
version. We then proceed to register the ~ -
command. When un-inirializing . we simply IMAGE 2- MAYA'S PLUG-IN 
de-register the command. Here now is MANAGER YVlNDOW SHOWiNG 
the complete source code listing which is ,-_T_H_E_L_O_A_D_E_D_P_L_U_G_-IN_ -, 

also available online at www.hdri3d.com/ 
resources. 

II INCLUDES 
#include 
#include 

#include 
#include 
#include 
#include 
#include 
#include 

<maya/MFnPlugin.h> 
<maya/MPxCommand.h> 

<maya/ MArgList.h> 
<maya/MFnOagNode,h> 
<maya/ MDagPath.h> 
<maya/M Plug.h> 
<maya/MSelec.tionList.h> 
<maya/MFnlntArray Data.h> 

II COMMAND CLASS DECLARATION 
class getCpConVerrs : public MPxCommand 
I 

public: 

v irtual 

MStatus 
MStatus 
static void 

getCpConVertsO; 
-getCpConVertsO; 

dolt(const MArgList &..args); 
redoltO; 

'creatorO: 
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C:DMMANDlN6 ... 

private: 
MString conName: 

I: 

II MEMBER FUNGION DEFINITIONS 

1/ constructor &.. destructor 
getCpConVerts::getCpConVerts() II 
getCpConVerts::- getCpConVerts() II 

I I creator 
void -gel:CpConVerts::creator() 
I 

return new getCpConVerts; 

1/ dolt: fetches node name and then ca lls redolr 
MStatus getCpConVerts::dolt(const MArgList &..args) 

I 
MStatu5 status; 

II retrieve the arguments 
con Name = args.as$tring(O, &..status): 

status = redoltO; 
return status; 

/1 redolt: returns the list of constrained vertices 
MStatus getCpConVerts,,,edolt(l 
I 

MStatus status; 

/ / put the object on the selection list and retrieve the dag path 
MSelectionList sListj 
MObjecr conObj: 
MDagPath conDagPath; 

status ::: sList.add(conName): 
if (!status) !status.perror("adding constraint ro sel list"); return 

status:! 

status = sLisr.getDagPath(O. conDagPath, conObj); 
if (!status) lstatus,perror{",retrieving constraint from sel list"): 

return status:1 

I I get handle to the "indexUst" array attr 
MFnDagNode nodeFn(conDagPath); 

M Plug indexlistPlug = nodeFn,findPlug{"indexUst", &.status); 
if (!status) Istatus,perrorC'retrieving index List attr plug" ); return 

status:1 

MObjecr indexUstPlugObj; 
status =: indexListPlug,getValue(indexListPlugObj): 

if (!status) Istatus,perrorC'retrieving indexlist obj from plug" ); 
retu rn status;1 

II get handle to the attr array 
MFnlntArrayData indexUstAttrArray( indexUstPlugObj); 

long numVerts = indexlistAttrArray.lengthO: 

/ / return the array of int indexes to the vertices 
MrxCommand::clearResultO: 
for{int i=O: i<numVerts: i++) 

MrxCommand::appencffoResult(indexListAttrArray[ij): 

/1 return status 
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return status; 

II initializ.e / register 
extern "C MStatus initializ.ePlugin(MObject obj) 

I 
MStatus 
MFnPlugin 

status; 
plugin(obj, "KAI" , " 1.0", "AnY"I: 

status = plugin,registerCommand("getCpConVerrs", getCpCon­
Verts::crearor): 

if (!status) 

I 
sratus,perror("registerCommand" ); 
return status; 

return status; 

I I unin itialize I deregister 
extern "C" MStatus uninitializePlugin(MObject obj ) 

I 
MStatus 
MFnPlugin 

status: 
plugin(obj l : 

status = plugin,deregisterCommand("getCpConVerts"); 
if (!status) 
I 

status.perror("deregisterCommand"): 
return status; 

return status; 

I mentioned earlier that I would use a front end MEL script to run 
the command in order to leave the plug-in as lean and focused on its 

task as possible. It is defined as a global proc so that it can be invoked 

from anywhere within Maya and performs a number of tasks in the 

following order: 
-checks to make sure that something is selected 
-checks whether the selected node is a cloth constraint and com-

plains if it isn't 

-locates the cloth constraint's associated cloth mesh and complains 

if not found 
-loads the plug-in if it isn't already loaded 

-selects the mesh vertices returned by the plug-in 

Here is the MEL code which is also available online at 
www.hdrJ3d.com/ resources. 

global proc selectCpConVerts() 

I 
I I return if no objects selected 
string $selObjsO = "Is -sl "; 
if ((size($seIObjs) == 0 )) 
I 

print("No cloth constraint selected! \n"); 
return; 

/ / find the actual cloth constraint node 
string $clothConNode = "NONE": 
string SnodeType = ' nodeType $seIObjsIOr: 
if ($nodeType == "transform") 

I 
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I 

string khildNodesO ~ -listRelatives -c $seIObjs[Or, 
string $child Node: 
for (khiidNode in khi ldNodes) 

I 
string k hiidNodeType ~ -nodeType khildNode', 
if (gmatch(khildNodeType, "cp'Constraint")) 

klothConNode ~ khildNode; 

if (klothConNode ~~ "NONE") 

I 
print('No cloth constraint selected! \ n"); 
return; 

else if (gmatch($nodeType. "cp·Constraint")) 
k lothConNode = SseIObjsjO]; 

else 

I 
print{""No cloth constraint selected!\n "); 
return; 

1/ find the mesh cloth object w hose vertices we will select 
stri ng $parentO ::: -listRelatives .p SclothConNode' ; 
$parenr :::: -listReJatives -p Sparent[Or; 

string klothMeshNode = "NONE"; 
string SkidsO = ' listRelatives -s -c $parent[O],; 
string Skid; 
for ($kid in Skids) 

if CnodeType Skid ' ~ "mesh") 
k lothMeshNode = Skid; 

if (klothMeshNode =~ "NONE") 

I 
print("Can't find corresponding cloth object! \n"); 
return; 

1/ load the plugin if it's not already installed 
if (!Cpluginlnfo -q -I "getCpConVerts")) 

I 
prime'Loading the getCpConVerts plugin .. \ n "); 
loadPlug in getCpConVerts, 

/1 select the vertices at last! 
int SindexesO ~ getCpConVerts(klothConNode); 

select -cI: 
int $i, Sindex; 
for(Si::O; $i<siz.e{$indexes): $i++) 

I 
$index = $indexes[$iJ: 
select -add (k lothMeshNode + ",vtx[" + $index + T,); 

Hopefully, you'll find the MEl code fairly straightforward,ifs really just 

making use of a few commonly used commands such as Is, listRelatives. 

gmatch, nocieType. and select to validate the use(s selection so that the 
plug-in doesn't have to. 1 create such MEL wrapper scripts for most of 

the plug-ins I write, especially for n<Xie-type plug-ins. to automate the 
creation and connection of the node in the dependency graph. This is 
a simple API example, which has hopefully provided some insight into 
how data is organized internally in fV'\a.ya and how to figure out how to 
retrieve it using the available classes. It also demonstrates the utility of us-
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IMAGE 4- THE CONSTRAINT'S VERTICES 
SELECTED BY THE PLUG· IN 

ing front end MEl scripts to w rap the p lug-in lxlth for developer and user 

convenience. Again, the online documentation is fairly robust, including 
a very helpful FAQ section that deserves a good perusing, A ll you need 

now is a compiler and you're on your way! Once compiled, you can test 
the plug-in by creating a cloth object. assigning any doth constraint to it 
(i.e. a mesh constraint), seiecting the constraint as in lInage 3, and then 
running the selectCpConVert5 wrapper script. You should now see that 
in place of the constraint, the vertices conta.ined in it are now selected 
as in Image 4. You'll need to have the compiled plug-in in some path 
defined in the MAYA_PLUG_IN_PATH environment variable, or you'll 
need to load it manually using the Plug-in Manager window accessed 
from the Window>Settings/ Preferences>f'fug-in Manager menu. Happy 
constraining! ~ 
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JAPAN IN THE MID 90'S WHILE WORKING AT SEGA 
CREATING GRAPHICS FOR TV COMMERCIALS AND 
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VOICE ALSO APPEARS IN A FEW GAMES, NOTABLY 
SEGA RALLY CHAMPIONSHIP, HE THEN JOINED 
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ING ON A NUMBER OF FEATURE FILMS INCLUDING SHREK, FINAL FANTASY, 
MATRIX REVOLUTIONS, X2, PETER PAN, AND I, ROBor 
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O
ne of my favorite things about using computers is that 

y ou can sometimes find homemade workarounds to 

limitations in the software. Take Photos hop. for example; 

there are a million and one ways to make a cloud . Even if a featu re 

you need is included in your favorite software application, you can 

often times find faster ways to perform a task to su it your needs. 

I really enjoy making films ;n 3D, but one thing I wish Light­

Wave had is the ability to render an entire scene from dS many 

cameras as I have set up. Imagine c1 scene with two characters 

spea.king, and you want the camera. to be on the first character, 

then switch to the other during the render process. LightWave 
allows you to render just one camera at if time. Then you have to 

save the scene as a new version, move your camera, and render 

the new shot. 

Of course, in reality , it is best to render very short scenes this 

way, and then put them in chronologica l order in a non-linear film 

editing application , such as Final Cut Pro or Premiere Pro (you can 

use any film editing software to achieve this. even iMovie and 

Windows Movie Maker). 

Fortunately. the Graph Editor offers a solution to the camera 

limitation. allowing you to change how the camera 's curves are 

interpolated, so that y ou can move the camera, providing the 

illusion of rendering from multiple cameras. 

We'll use the scene at the right for our example. It's an offshore 

oil platform I built in Modeler for a film I'm working on . The char­

acter is having flashbacks, remembering that he was at this oil 

platfrom sometime in his past. For the scene. I need the camera 

to quickly move from one angle to the next. but without a lot of 

camera movement. Each shot will take one second (30 frames) 

of time to complete, followed by an immediate shot of the third 

flashback angle, which occurs over a one-frame duration . 

In the first shot. on Frame 0 , Top Right. I have the camera set 

up for an establishi ng shot, to give the audience a sense of w here 

they are in the movie. 

On Frame 30. Bottom Right, I move the camera to a close-up 

shot of the platform manager's office. 
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FRAME 0- OUR ESTABLISHING SHOT 
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FIGURE 1- THE GRAPH EDITOR 

FIGURE 2- NOTE THAT THE CURVES HAVE BECOME STRAIGHT LINES 

• 
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Finally, on Frame 61, Top Left. I move the camera to a low angle 

(also called a "Worm 's Eye" or "A nt's Eye" view). 

If you were to play this Ale, using the Preview controls, you'd notice 

that the camera is anticipating motion, thus swinging too much. 

This is because, by defaul t. the incoming curves. which control 

the motion of the camera, are based on Bezier splines. Sometimes 

these splines are too organic, providi ng motion that is too fluid 

and almost floaty. Selecting the camera in the scene, then opening 

up the Graph Editor, displays this motion in effect. (See Figure 1, 

center Left). 

For the flashback sequence, I want abrupt changes in the camera 

angles, like you'd see if watchi ng a slide show. So, to do this, we 

need to change these splines to flat, or linear, cu rves. The Graph 

Edior scares a few people because it looks so unwieldy , wi th all 

the curves, g rids and stuff. Trust me; once you get to know it, the 

Graph Editor w ill be your best buddy. 

Shift-select all of the camera's channels in the Cu rve Bin, Next, 

right-click and drag a selection around all of the keys in the Curve 

Window. Now that they are all hig hlighted, we can Change their 

Incoming curve type in one fell swoop. 

Change the incoming curve, down in the Curve Control panel, from 

Bezier Spline to linear. You will notice that the curves have become 

straight lines in the Curve Window. (See Figure Z, bottom left). 

W hen you make a new preview of the scene, the camera w ill 

move from one ang le to the next in qu ick cuts, without any 

rotation of the camera, You can use this techn ique w henever 

you want to produce animations that look like they were cut in a 

non-linear editing application. Q 
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DWAYNE J. FERGUSON) 
IS A TELEVIS ION ANIMA­
TION ART DIRECTOR! 
SCRIPTWRITER (MUTANT 
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AND DOWN AT THE RELEASE OF HIS SHORT FILM 
BLACK ZERO: MERCENARY ANT TO DVD. HIS 
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BY ERIC KELLER 

W
hen attacking the problem 

of creating cloth effects for 

characters using A lias' Maya, 

the most obvious solutions seem to be a 

rig involving either Maya's Cloth module or 

an implementation of soft-body dynamics 

and springs. However, an experienced 

computer animator knows that there are 

often a g reat many solutions to almost 

any problem and that the most sensible 

solu tion is the one that gets the job done 

appropriately. So, really, w hen attacking 

the problem of creating cloth, or any prob­

lem for that matter I the fi rst real task is to 

get a handle on what the problem actually 

is. If the problem is to create convincing 

cloth for a low polygon character that 

animates quickly and easily, chances are 

the Cloth module or 50ft-body dynamics 

w ill be overkill. This is especially true if we 

want a rig that's easy to work with and that 

doesn't have to be super realistic - just 

realistic enough to add a little extra life to 

our character's motion. 

This tutorial will demonstrate one way to 

add just a little cloth motion to a character's 

sleeve. Truly dynamic simula.tors are super­

cool (there's no denying that), but then you 

often have to deal with caching data and a 

rig that can be less resp::msive. The technique 

I describe in this tutorial is designed to be fast 

and ei!t5Y, even as it loses a little realism. It 

gets the job done. Remember that it's only 

one of many possible solutions; I'm hoping 

it w ill inspire you to envision your own quick 

and dirty worl<arounds. This rig uses influence 

objects and a handy li ttle mel script called 

lagl.ocator.mei. It is pretty straightforward , 

quick to set up. and very easy to adjust w hile 

animating. 

This tutorial assumes you are familiar with 

setting up skeletons, binding geometry to 

the skeletons using smooth-bind. installing 

and using mel scripts. and the basics of 

influence objects. We all know that there are 

many ways to rig a character, and your pre-
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ferred method may be different from mine, 

but that's no reason why you couldn't apply 

this technique to part of your favorite rig. 

FIGURE 1- CHARACTER WITH ARM 
GEOMETRY SEPARATED 

I'll be using one of my low polygon 

game-style characters as an example. This 

clothing rig works particularly well with 

low poly characters, but the same prin­

ciples could be applied to more complex 

geometry. My character is a sort of manga 

styled girl, she's a bit on the tomboy side, 

she enjoys break dancing, snowboarding, 

combat w ith laser swords, and fuzzy pink 

critters that shoot lig htning out of their ... 

but I d igress. Her outfit cons ists of a floppy 

blue jump suit with a hood, big shoes, and 

a giant pink hat. I'm focusing on her arm/ 

sleeve geometry, w hich I have duplicated 

and separated from the rest o f her body 

(h ig hlighted in figure I). Fi rst, I'll briefly 

describe how I set up her arm. 

BACKGROUND ON THE ARM SET UP 

The arm geometry is comprised of 

the sleeve and the hand modeled as two 

separate objects (wireframe in fig ure 2). The 

Shoulder Joint 

L. Hand Joint 

\ Elbow Joint 

Collar Joint 
Forearm Joint 

FIGURE 2- JOINT SETUP FOR SLEEVE 
AND HAND GEOMETRY 

hand geometry stops just above the w ri st. 

The skeleton starts where the collarbone 

would be connected to a spine join t, and 

then there is the shou Ider, the elbow, the 

forearm, and finally the hand. I've left the 

finger joints off the hand for the sake of 

simplicity. This skeleton is a fai rly typical 

arrangement and one of many possible 

arm setups. The forearm is broken into two 

joints to properly recreate w rist rotation on 

the X-axis. X rotation of the w rist actually 

takes place in the forearm, rather than at 

the wrist. where the two bones (radius and 

ulna) rotate around each other. As far as this 

tutorial goes. that's not an essential part of 

the rig. 

The geometry is smooth bound to the 

skeleton. I've set up all of the weighting 

for the vertices in a very rudimentary way 

by using the Component Editor. I generally 

enter weights for all of the bound g eom­

etry and then add infl uence objects w here 

necessary. You can also use the paint 

weig ht tools if you want a more organic 

and in tui tive tool for jOint weighting. It's 

very sim ple for this example: the vertices 

at the end of the sleeve have a weight 

value of I set to the forearm joint. The next 

row up (moving in the direction from the 

end of the sleeve towards the shoulder) is 

set at 0.8 to the forearm , and 0.2 to the el­

bow. The next row is 0.8 to the elbow and 

0.2 to the shoulder. The row at the very 

center of the elbow is split 0.5 to the elbow 

and 0.5 to the shoulder. The row above 

the shou lder is set 0.8 to the shoulder and 
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08 to forearm Jomt, 
o 2 10 elbow jomt 

o 2 10 shoulder jomt 
08 to elbow jomt 

1 0 to forearm JOint 

o 8 10 shoulder Jomt 
o 2 to etbow joint 0.5 to shoulder 

o 5to elbow 

FIGURE 3- VALUES FOR SMOOTH BOUND SKIN WHICH I ENTERED MANUAlLY INTO THE COMPONENT EDITOR 

0.2 to the elbow. The vertices around the 

shoulder are set up in a similar fashion to 

the elbow weights I've described, but with 

the weig hts being shared by the shoulder 

and collar joints (see figure 3), 

SEfT1NG UP INFWENa OBJECfS fOR THE 

ElBOW AND SHOUlDER , A QUJO( REVIEW 

My joint weighting tends to be very 

Simplistic since I usually go back and fine 

tune with influence objects anyways. If 

you've never used an influence object, I 

recommend checking out a more in-depth 

tutorial, but I'll brieRy describe the way I 

do it so you can follow along later w hen I 

describe how I use them for cloth effects. I 

would recommend the Gnomon Workshop 

DVDs on this subject for further study. Most 

often, influence objects are used to correct 

for joint compression problems. They are 

somewhat tedious to rig , but the pclyoff is 

big if you want your geometry to deform 

correctly w hen animating the joints. 

Here are the basic steps I use for adding an 

influence object to the inside of the elbow: 

1. I create a piece of polygon geometry. 

The shape isn 't rea lly important. so a 

plane w ill do nicely. To make it more 

obvious what part of the geometry is 

being affected by the influence object, 

I use the Create Po lygon tool and point 

snap so that the vertices match the 

vert ices o f the arm geometry. I also 

shade it brig ht red so it stands out 

from the character's geometry. 

2. I delete history on the new piece of 

geometry. 

3. I center the pivot point of the geometry. 

4 . J rename it something that will stick out 

in the Component Editor; in this case I 

use all caps and named it "L_ELBOW _IN­

SIDUNF _OBj.'· 

5. I parent this piece of geometry to the 

elbow joint. 

6 . I select the arm geometry, and then the 

influence object. and then go to (from 

the Animation Menu mode) Skin>Edit 

Smooth Skin>Add Influence and choose 

the option box. I use these settings: 

- Use Geometry should be unchecked 

- Drop-off can be at 0. 1 (doesn't matter) 

- Lock Weights should be checked 

- Default Weight should be at zero 
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FIGURE 4-INFlUENCE OBJECTS ADDED TO THE 
ELBOW IN A FAIRLY TYPICAL SETUP 

As I mentioned before, this really isn't a 

tutorial devoted to influence objects, so 

I'm not going to explain these options. 

For the most part, the default weight 

is set to zero so I can set the weights 

manually in the Component Editor. 

7. Now, when I select the L_ELBOW IN­

SIDUNFOBj, the arm geometry wi reframe 

turns purple, indicating that my influence 

object has an output connection to the 

arm geometry (see figure 4) 

8 . When I select the vertices of the arm 

geometry and open the Component 

Editor, I check to make sure L_ELBOW_IN­

SIDUNFOBJ is listed and that it has weight 

values of zero (note: sometimes columns 

with zeros in them are hidden by default 

in the Component Editor, so check the 

Options menu in the Component Editor if 

things don't look right. If the Component 

Editor isn't updating properly, you can try 

toggling the Hide Zero Columns option on 

and off to get the Editor to behave.). 

9. Now I manually enter the weight values 

into the Component Editor, just as I did for 

the joints. I create a drop-off by sharing the 

weight values with the skeleton joints and 

other influence objects when appropriate. 

Generally for the vertices on the inside of 

the elbow, the middle row is set to 1.0 for 

the influence object. The ro\oVS on either 

side are spilt with 0.5 going to the influence 

object and 0.5 going to the closest joint. 

After I set these weights, I pull the influence 

object away from the arm geometry and 

make sure it's deforming these vertices 

correctly (see figure 5 Next Page'). 
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QUICK AND DIRTY CLDTH 

FIGURE 5- THE INFLUENCE OBJECT IS PULLED 
AWAY FROM THE ARM GEOMETRY JUST TO MAKE 

SURE ITS WORKING CORRECTLY 

10. The last step is to use driven keys to 

translate, rorate, and scale the influence 

objects in such a way as to properly 

deform the inside of the elbow as the 

elbow joint rotates. I use the elbow joint 

as the driver and the in fluence object as 

the driven. I set up additional in fluence 

objects on the outside of the elbow and 

around the shoulder. Once a piece of ge~ 

ometry is turned into an influence object, 

its output options are automatically set 

so that it will not render. 

SffilNG UP AND USING LAGLOCATORMEl 

The lagLocator .mel script is one of 

those little gems you find while digging 

through the hundreds of f ree mel scripts 

on highend3d.com. 

(h ttp '; /www .hi ghend3d .com/f i les/ 

dl .3d?g fOU p =< mel sc ri pts &. fi I e _ 

loc=lag Locator-v I.O-.mel1'>.file_id=2 160). 

The script was w ritten by Pete Shinners 

and can be found under the animation 

section in the highend3d.com mel scripts 

animation directory. The script is simple to 

use and has potential for hundreds of ap­

plications. It's not as glamorous as Maya's 

Cloth Module or soft-body dynamics, but it 

is a real time saver. Essentially, it creates a 

locator that is parented to whatever object 

you have selected when you run the script. 

When you animate the parent, this locator 

wi ll lag behind it in time and space, It has 

two custom attributes that you can control 

in the Channel box. These are Lag Offset 

and Lag Drag. 
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FIGURE 6- THE LAG LOCATOR IS SHOWN IN GREEN, LAGGING BEHIND THE CLOTHPIN LOCATOR 

PARENTED TO THE ELBOW 

Lag Offset controls the number of 

frames the locator w ill d rag behind. In oth­

er words, it's a temporal lag. Lag Drag w ill 

create the fake dynamics we're looking for 

by lagging in distance (ifs a spatial lag). 

As you would expect, a higher Lag Drag 

value w ill create a larger drag distance for 

a more exaggerated effect. To use the 

script, put it into your scripts directory, 

source the script, select an object and type 
"lagLocator" in the command line, That's 

all there is to it. Select the Lag Locator 

(which w ill be parented to your object 

and most likely named 10cator1), and in 

the Channel box, you' ll find the Lag Offset 

and Lag Drag fields. Try creating an empty 

scene and use the script on an Object just 

to get the hang of it. 

ADDING TH E LAGGING LOCATOR TO 

THE SKELETON 

OK. now on to the point o f this tutorial: 

faking cloth movement. The rig I'm using is 

pretty simple, 

L I created a locator. 

2, 1 named it "clothPin," 

3. I parented it to the forearm joint. 

4. 1 entered zeros in the Channel box for the 

Translate and Rotate values so that the 

locator would move to the joint's pivot 

point. 

5. I move the cloth Pin locator dow n 

towards the w rist. 

6, With "cloth Pin " selected , J ran the 

lagLocator script. 

7. The Lag Locator script only accounts for 

translation , not rotation, so to fix this I 

created an orient constraint between 

locator I and the ciothPin. This means 

that you' ll have a lag in the clothes when 

the arm moves, but no lag when the 

forearm twists. This can always be fixed 

w ith some well-placed keyframes when 

it comes time to animate. I haven't tried 

w riting a script that would take rotation 

into account, but I'm guessing it cou ld 

be done fairly easily. 

W hen you replicate this rig , try setting 

some key frames on the arm and move it 

around. The locator won't update as you 

set the keys, but it will when you play it 

and when you scrub through the timeline 

(and you don't have to cache anything!). 

Figure 6 should give you the gist of the rig 

at this point. 

CREATING THE CLOTHING INFLUENCE 

OBJEGS 

The final part of the setup is to create 

some influence objects that w ill deform the 

end of the sleeve. I created eight polygon 

objects that match the geometry o f the 

sleeve's end using the create polygon tool 

with Point Snapping on. To add them as 

influence objects, I: 
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L SLEEVE_INFOBJl 

.. 8 

... 6 

F[GURE 7- THE E[GHT [NFLUENCE OBJECTS ARE 
CONTROLLING THE END OF THE SLEEVE 

1. Created each polygon. 

2. De[eted history on these polygons. 

3. Centered their pivots. 

4 . Renamed each on in a clockwise manner 

starting from the top. The new names are: 

"L_SLEEVE_INFOBJ I. L_SLEEVE_INFOBJZ, 

L_SLEEVUNFONJ3 ... LSLEEVEJNFOBJ8. 

See Rg ure 7 

5. I added these objects as inHuence objects 

to the steeve geometry with the same set­

tings described in the previous section. 

6. I grouped them together. 

7. 1 renamed the group "L_SLEEVE_IN­

fOBLgroup~ and centered its pivot. 

The next step is to weight the vertices of 

the sleeve to the influence objects. To do 

this, 1 selected the three vertices that com­

prise the edge of the polygons at the end 

of the sleeve as shown in figure 8 . I went 

into the Component Editor and created 

the drop-off effect by setting the weights 

of the vertices. The vertices on the inside 

of the sleeve and all the vertices around 

the edge of the sleeves are set to 1.0 for 

the influence objects. More specifically , 

they are split evenly between the adjacent 

inHuence objects (0.5 and 0.5 for each). 

The row of vertices further up the sleeve 

share their weights between the forearm 

joint and the influence objects. 1 entered 

a value of 0.1 and 0.1 split between the 

two influence objects and then 0.2 to the 

elbow and 0.6 to the forearm , Once all this 

serup is finished. the fun part begIns. 

ANIMATING THE ARM 

The Rnal step is to parent the "L_SLEEVE_ 

INFOBJ..,group.. to the clothPin locator. 

Once I start putting keyframes on the jOint 

rotations (or using inverse kinematics), the 

0.5 to INFOBJ8, 
0.5 to INFOBJ1 

MAYA TUTORIAL 

______________ ~p~~w~,~ 

0.1 to INFOBJ8, 
0.1 to INFOBJ1 , 
0.2 to Elbow Joint 
0.6 to Forearm Joint 

F[GURE 8-A DROP-OFF HAS BEEN CREATED BY SHAR[NG WE[GHT VALUES BETWEEN [NFLUENCE 
OBJECTS AND THE FOREARM AND ELBOW JO[NTS 

cloth motion starts to become obvious, 

and it does look pretty cool. During the 

process of setting up the keyframes, things 

may look a little messed up, but once the 

animation is rewound and played. things 

should start to look Hoppy (in a good way). 

As I mentioned before, scrubbing through 

the animation also shows the floppiness in 

action and no caching of data is needed. 

The cloth motion can easily be tweaked 

by adjusting the lag Offset and the lag 

Drag channels for locator 1. Also, since the 

influence objects that comprise the edge 

of the sleeve are grouped and parented to 

the cloth Pin locator, keyframes can be set 

on the group, or on the individual influence 

objects, in order to correct for any weird 

intersections, to simulate stretching, or to 

compensate for the fact that there's not 

sufficient drag when the forearm rotates. At 

this point. it's possible to add a little realism 

using good old keyframes, or even by using 

driven keys and some artistic sensibility to 

make up for w hat we lost by not using a 

dynamic simulation like lV\a.ya Ooth. 

OTHER RIGS 

The ideas in this tutorial are a good foun­

dation for experimentation. The combina­

tion of influence objects and the lag locator 

script could be applied to other parts of the 

c[othlng or even to add just a IItt[e Jiggle to 

a pot belly or some fleshy jowls. By point 

constraining the end of an IK chain to a 

lagging locator. you could add a quick bit 

of floppiness to pony tails, stray tentacles, 

or sections of a skirt. 

for even more tools to simulate cloth, 

check out a couple handy scripts in the 

Maya 6 Bonus tool pack available on the 

Alias Web site. There's a script for adding 

multiple influence objects at the same time 

and a scrIpt for adding secondary motion 

to JOint chains. Both of these could come 

In handy combined w ith the ideas in this 

tutorial. 

I hope this tutorial has inspired you. 

Please feel free to contact me if you have 

any questions. Q 

ER[C KELLER HAS SPENT 
THE LAST SIX YEARS AS A 
SC[ENTIF[C AN[MATOR AT 
THE HOWARD HUGHES 
MEDICAL [NST[TUTE [N 
CHEVY CHASE, MARY· 
LAND. WHEN HE'S NOT 
RENDER[NG MOLECULAR 
DATA AT WORK HE 

ENJOYS CREAT[NG CHARACTER AN[MAT[ON AT 
HOME [N WASH[NGTON DC. H[S TRA[NING [S [N 
MUS[C AND ART. H[S PR[MARY TOOLS ARE MAYA, 
ZBRUSH. PHOTOSHOP, AND AFTER EFFECTS, 
INSP[RATION COMES FROM H[S W[FE ZOE. THE[R 
TWO DOGS AND WAY TOO MUCH TV. 
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BY DEUCE BENNETT 

H
ello there everyone - well, c1 new 

magazine, a new article - and 

I feel that an introduction is in 

order. Everyone calls me Deuce. It is a nick­

name that I picked up in the film industry 

while I was working with my father doing 

physiCilJ special effects. I have always felt 

that having the background in actual film 

production has helped me enormously 

doing eCI - dnd / would suggest to anyone 

who is in school studying CGI, at least take 

a photogra.phy class or find some other 

way to get behind d real camera. You learn 

so much so fast there that directly translates 

to the computer. 

Now, one of my past passions was de­

stroying things - yes, I blew up buildings, 

cars, people - I WAS the life of the party. 

But liabilities, insurance, and the supreme 

knowledge that I had in my grasp the power 

to bring an unhappy end to many people's life 

stories made me feel all the more comfortable 

to do these same things now in the computer. 

After all, the only way I can hurt someone 

with my computer is to throw it at someone 

and be lucky enough that they don't duck! 

Recently, I have been doing many animated 

visualizations for Future Combat Systems for 

military contractors and the military directly. 

Now, talk about a reason for learning ways 

of blowing up CGI vehicles and such! I have 

recently hit ufX>n my favorite sprite settings 

for Hypervoxels for doing a fireball, and I 

would like to show that to you now, with 

some explanations along the way. 

Ready? Let's get to It! 

OK, Arst. let's think a bit about explosions 

- primarily Areballs. OK - so explosions are 

primarily a fast affair, w ith hot gases rising, 

burning from an orange-red to a black 

smoke afterwards. Scale is key, as some­

thing REALLY BIG moves slooooooow. So 

a fast moving fi reball wi ll be a small pop, 

like a gas can in a car, to a HUGE Areball 

representing a spaceship or a large airplane. 

The settings I'm going to be discussing here 

should work for "average" Areballs - if you 

need smaller, or larger, I hope to explain 

things in such a way that you can make 

your adjustments as you need. 

I'm going to take some liberties here and 

make some assumptions. I assume that 

you will know how to add particles, and 

that you know what the differences in par­

tigons, particle emitters, and Hypervoxels 

emitters are. If you don 't, there are many 

beginner tutorials and lots of information 

out there to get you up to speed. 

Oh, and one more thing. I want to tell you 

right away, here and now, that working w ith 

Hypervoxels is more mysticism and voodoo 

than, say, modeling a car. When you are 

working with Hypervoxels, trying to do 

something like clouds, or Areballs , or any­

thing as ephemeral as these - there are no 

hard and fast rules. There are only guidelines, 

and it's up to you as the artist to make deci­

sions on "what looks good to you:' What I 

hope to do is to explore more the "why" than 

"how" - that way. you're more ready to do 

your own explorations into making things 

look the way you want them to. 

OK. What would an explosion be w ithout 

some particles? Particles, specifically Hyper­

voxel emitters, are what all my Areballs are 

made from. 

Let's add a Hypervoxels emitter, make 

it real small, say, SOmm each dimension 

- and since a fireball is a fast moving af­

fair, let's set our emitter to 100 particles 

per FRAME, and only 100 total particles. 

Only other thing to set would be to make 

it an explOSion, of about 20m, in the 

Motion Tab. Now, do two things - Arst, 

hit "Calculate" - you will quickly see the 

particles moving in their explosion - I do 

Pori~l P~O 
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SET BACKDROP COLOR TO WHITE SO WE CAN 
SEE WHAT WE'RE DOING 

this, because initially, the particles will not 

"come from the center" - they seem to be 

born "outside" the point of emission; this 

just catches the calculations up. Second, 

set your background to white - th is way, 

you should be able to see all of our work 

in VIPER. 
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Now the real work begins. Open Hyper­

voxels and activate our emitter. 

I like to think of each particle with 

the voxels applied as a single kernel of 

poJXorn. This is especially true in working 

w ith explosions. If you can remember back, 

there used to be a method for creating an 

explosion look by morphing spheres w ith 

textures on them. Each sphere would 

grow throughout the explosion and dis­

solve out. It didn't look ' that' good then , 

but the concept is sti ll kind of the same in 

Hypervoxels. 

Now lefs activate VIPER. Depending on 

w hat frame you activate your VIPER, your 

screen might not look like mine (I was on 

frame 3 w hen I made that screenshot). 

BLOBS' NOT WHAT WE'RE AFTER 

Fi rst things first. We are going to be us­

ing Sprite Mode, so turn that from Surface 

to Sprite Hypervoxels. 

You'll practically see your Voxels disap­

pear, as the default color is a lig ht g rey. 

Change that to a full black; it w ill make it 

easier to see our work. 

MAKE 'EM BLACK - SHOWS UP AGAINST WHITE 

Lefs work on our texture. For this, I 

would turn VIPER to Particle Preview, as ifs 

easier to see the settings that we make on 

a single voxel. 

PARTICLE PREVIEW - UP CLOSE WITH A SINGLE 
PARTICLE 

Now, a word on Sprite Mode. What 

it realty is, or rather what you should 

think of it as, are slices of a volumetric 

hypervoxel. Imagine that you have a 

cotton bait; if you slice a thin piece out 

of the center, then you have "one slice" 

- but if you slice one on each side of that, 

you have three slices - and so forth up to 

a maximum of seven. I use a three slice 

because it gives a little more density , but 

not so overpowering for my tastes. When 

LIGHTWAVE TUTORIAL 

you do this, you'lI see the VIPER adjust 

and they are a little softer now . 
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aick on the HyperTexture Tab, and make 

that Qumple Texture active. Because of the 

detail that I want to see in the fireball, I turned 

up the Frequendes toB, but I didn't wanta ton 

of small details, so I lowered the Small Power 

to around .s - a way to make it your own, or 

to make different fireballs unique, is to change 

these settings. 

Since a fireball is a moving. organic 

thing, we need to make our texture move, 

so let's do that with the Texture Amplitude 

and Texture Effect area. The Texture Ampli­

tude modifies the Crumple Texture that we 

have applied. Change it from 50% to 100% 

and look at VIPER. 

HIGHER AMPLITUDE TEXTURE 

It's getting that grittiness in there better 

now , isn't it? Now, here's a little of that 

voodoo. Most places in lig htWave that you 

would th ink, "Oh, 100% Is the maximum" 

M~~i 3t! ISSUE I 

- isn't the maximum. Change that value to 

500% and look at VIPER. 

HIGHER STILL 

See what happens? Now that Crumple 

Textu re has more character. more like 

puffs "inside" one voxel. Change it to 

5000% and look. 

It now has nice edges inside and soft 

edges outside. While we're here, for my 

taste, and this changes on the scale of my 

explosions, change the Effect Speed to 

60% and change the Texture Scale to 1.5 

on X, Yand Z. 

• 
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Now let's work in the Shading tab. 

For w hat we' re going to be working 

w ith, we reatly have only the three controls 

other than color - Luminosity, Opacity and 

Density. Luminosity you should know from 

working with surfaces; this relates to "how 

hot Is our fire." 

Well, I first approached this with "Well, 

it's hotter than 100%. that's for sure" - so 

change that value to 150-ish (remember 

that voodoo?). Sometimes, just g rabbing 

the spinner and roiling up to "a hig her 

number" works too. 

Right - it's hot. but it's not "always the 

same hot." now is it? Of course not. So we 

need to modify this. but not simply w ith 

an envelope, Hit the 'T" button to add a 

Texture to this. 

Right. Now, a gradient would be good 

to use here, as It has the abili ty to "read" 

our scene and modify the changes based 

on inputs that we can give it. So, change 

to a gradient, and let's look at the options 

available to us. 

CHOICES CHOICES 

Out of this list, "Local Density" makes the 

most sense, as what we are wanting is to 

modify the "hotness" of our voxels based 

on "how dense our voxels are" - right? In 

order to really see the effect. we're going 

to need to change our voxel color from 

black to a lighter color, as "a hot black is 

still black" - understand? A lrighty then, 

LI6HTWAVE TUTORIAL 

let's make it red. and change our VIPER 

preview to Scene preview, and back up to 

about frame I. Then go back into our Gradi· 

ent Texture on Local Density. Here's where 

you are going to need to look at VIPER as 

we make changes. 

~~ ~G;""~!'!_~~I 
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AHHH. I LIKE RED THINGS 

A SPLATTER 
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EXPL051ON5 WITH HYPERVOXEL5 

The gradient is from 0% to 100% - this 

is the density of the voxels, with 0% be­

ing the least dense, and 100% being the 

most dense. So, with no other keys on the 

gradient. make the first and only key 0% 

Value and look at VIPER. 

BACK IN BLACK 

What happened to our red voxels? Well , 

they are "coo]" or "cold" now. 0% Luminosity 

turned them off - and off is black. 

OK , so we see this - now, let's under­

stand "Local Density" - add two more keys 

on the gradient. w ith the next one down 

still at 0%. and the next 100%. Look at the 

screenshot to help. 

M~lV<i ~tI ISSUE I 

Now. w ith these keys - look at VIPER. 

RED ON THE INSIDE, BLACK ON THE OUTSIDE 

You see, w here the voxels are "thicker" 

or more dense, they are "hot," and w here 

they get thin out to the edges, they are 

black or "cool." This is what we're going to 

use, but because of the way fireballs look, 

we're going to reverse this, so that the 

thicker parts of the voxel are black. This w ill 

give us the "hot outer" over the black. Yet 

again, this is where some voodoo comes 

in , and the knowledge of lightWave being 

able to accept higher than 100% in values 

helps. 

Bring out your magic. and set your keys 

something like this - my value for the top is 

2500%. the second is 8000/0. and the third 

is 90%, with the total bottom being 0%. 

INVERTTHEM 

One last area to talk about here - and 

that is that we can change the Opacity of 

this layer as well over time. This wi ll modi fy 

"how" these keys affect the voxels as the 

time of the explosion gets later. 

Oick on the "E" button beside the Layer 

Opacity - and put in a curve in the Graph 

Editor. Keyframe 100% at frame zero and at 

frame 30. then a Unear Constant and Forever 

Change through a keyframe at 55 at 105%. 

This wi ll make it go darker as time goes on. 
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Now for Opacity. Opacity is one of 

those "mystic" areas of Hypervoxels that 

for the longest time I did not understand 

- but now I think of it like transparency. 0% 

Opacity means "it isn't there" - and 100% 

Opacity means it's opaque. Got it? Glad I 

could help. Now, as an explosion goes on 

in its life. it changes from gasses to thick 

smoke. So, as the particles age, we want 

them to get thicker and thicker. 

Voodoo again - (laughing) - OK - I set 

98% for my base, and then opened the 'T ' 

button. 

OPACITY -AND THE TEXTURE 

Choose a gradient, and then base that 

gradient on Particle Age. 

I changed the end to be around 60 

frames, then added keys . 

Bearing in mind , this is a "tune to 

taste" - my settings start with the 98%, 

then around frame 30 I went to 700%, 

finishing with 2000% by frame 40. What 

this is doing, is that by frame 40 , we're 

getting very, VERY opaque. By this ~me 

of the explosion, we're going to be in 

mostly smoke. and we want it to be very 

opaque. 

Last one. Density. This is very much like 

Opacity, but this is dealing with the voxels 

and how dense the voxels are. Remember 

the "Local Density" setting? This is directly 

related. 0% dense is gone, 100% dense is 

"all there." Ready? Good. 

Crank the Density all the way to 500%. 

Then add the 'T to it. 

5000";, mo 

",,, 

GOSH YOUHE DENSE 

LIGHTWAVE TUTORIAL 

Gradient, Particle Age, and set the first 

key to 500%. 

YOU GET OLDER, YOUR DENSITY CHANGES 

Now, over time, think of what we want 

the voxels to do. We want them to be more 

dense as the explosion runs, then less and 

less dense as the fireball goes away. This 

is the balancing act that we do w ith the 

Opacity - we're saying become more and 

more opaque, but less and less dense. Hey, 

no one said it would be easy to understand! 

Just trust me. 

We're starting w ith 500% Density; we 

want this to stay throughout the time of 

the explosion 's "meat," the heart of the 

explosion. So this value will stay the same, 

500%, through about frame 40, as this is 

the time that we have decided the event 

will be. Then it will start dy ing out. being 

gone (0%) by frame 70-ish. 

DENSITY OVER TIME 

NOVEMBER / DECEMBER 2004 



EXPL05/0N5 WITH HYPERVOXEL5 

OK, let's get our color in there; this will 

be the base color o f the fire. Here's where 

you can have some creative fun, as this 

indicates what kind of fuel is involved. 

Perhaps it's an alcohol : this could give 

it a green color, or blue, - but I'm after 

something along the lines of a good or 

fashioned gasoline fireball. So I'm going to 

set my base color around reddish·orange. 

Now, our explosion life is about 70 frames. 

We need to have our voxels dissolve out by 

that time, but I want to have more control 

than simply putting in an Envelope. So click 

on the 'T ' button beside Dissolve. 

First thing we're going to add is a Proce­

dural texture CiIIled 'VALUE" - and make it 

100%, I know what you're probably thinking , 

"Why not just set it to 1000/0 in the Hypervoxel 

panel instead of here?" - well, that setting on 

the main panel for Dissolve is an all overriding 

setting. We couldn't do what we're going to 

do with it set there, Just follow, and you'll see, 

Now, on top of that , add a Gradient, 

based on Particle Age, then set the Start key 

at 68% and set another key at around 71 to 

1000/0, Why 7 1? Seemed right to me, See 

screenshot if you 're lost w ith my description 

- then, set this to an A LPHA layer. A hhhh, 

see why we needed the Value? We needed 

to have this gradient on top of a base that 

was "totally dissolved out." No amount of 

reversing the layer or anything would give 

this control without the Value added. 

As the particles' ages increase, they wi ll 

d issolve out over their age, being gone at 

or around 7 1 frames. 

Hey , take a look at VIPER! Looking pretty 

good? I think so! But it needs that final 

touch. The particles right now, or rather the 

voxels right now, are staying the same size 

all through the animation. Let's make that a 

little more '·organic." 

I modified my Start Particle size to 

230mm ; depending on your use or scene, 

you might look at chang ing this; then I 

clicked that magic "1" button. 

YES, MAKE IT BIGGER 

You probably guessed, gradient based 

on Particle Age. But this works a little dif­

ferently. Most places that you have been 

adding a gradient override the value on the 

outside panel. Meaning, that a texture over­

rides the setting that you have on the Main 

voxel panel. Particle Size is different. The 

values you add here do indeed modify the 

value on the voxel panel. So. w ith a 230mm 

Starting Size, 1 set my starting percentage 

to lOOk , for "very small ," then by f rame 20, 

the biggest that they wi ll get, I set the value 

to 1000% for ''very , very big." This is really 

cool, because if you change your scale on 

the main panel. then the settings in here 

don't have to change. 

AS YOU GET OLDER, YOU GET BIGGER 

• 



• 

And hey, look at VIPER now ! "GRIN" 

MORE FIREBALL 

OK, final tweaks. Size variation is won­

derfu l. It makes all the voxels different. I like 

a large value here; I use 250% 

FIRE! 

Stretch Direction I use Velocity , about 

30-45% and maintain Volume. Adjust to 

taste; this is just me. 

: i 

DON'T BURN YOUR COMPUTER 

I hope that after you finish reading this 

for the first time, then once through with 

UghtWave running. you will have two 

things. One is a fireball preset that you can 

use, and two is the understanding of how 

we got there so you can modify and make 

your own. 

Now. just don 't get any burning embers 

in your eye - but that's another story for 

another time. ~ 

I~:··· - ~ 
.~ 

JACK "DEUCE" BENNETT II 
IS A FREELANCE CGI 
ARTIST WITH A BACK· 
GROUND IN PHYSICAL 
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MOTION PICTURES AND 
TELEVISION. DEUCE HAS 
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ENTiRE LIFE. AND HAS SUCH MOVIES AS ROBDCOP, 
LONESOME DOVE, AND JIMMY NEUTRON: BOY 
GENIUS TO HIS CREDIT, AS WELL AS TV SHOWS 
LIKE WALKER, TEXAS RANGER. DEUCE HAS BEEN 
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ED OFF WRITING HIS OWN GRAPHIC PROGRAMS. 
HE IS A UNIQUE COMBINATION OF PHYSICAL 
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BY DAN ABLAN 

B
auhaus Software has created a 

spectacular program that can help 

you in your daily work. Sure, that's 

a prerty general statement, but w hen you 

learn w hat Mirage can do , you can find a 

way it can be used in your work. 

Say you have an image sequence you 

need to compile and save out to Quicktime. 

or an AVI, or any other compressed format. 

Mirage will do that for you. Perhaps you 

need to blend two animations or video 

clips together; you can do that as well. But 

that's nothing, as Mirage is g reat for film. 

video [X)S(, broadcast, 20 A nimation, 3D 

Sweetening, Pre-visualization, and even 

Marte Painting. Bauhaus Mirage is a unifled 

envi ronment that simplifies the creation of 

animated g raphics and special effects. Com­

bining real-time video paint. animation. and 

effects functionality into a single product, 

Mirage centralizes the workflow for visual 

effects production in film, video. broadcast. 

and cartoon/ 2D animation. To begin. ifs 

hard to say what the true power of Mirage is, 

as it can be used for so many things. One of 

the first things you 'll discover with Mirage is 

that it has a Sub-Pixel Accurate Paint system. 

This paint system can be animated, to create 

simple things like animated signatures, to 

moving images over video. and even fu lly 

animated drawings and cartoons. Another 

cool feature o f Mirage is the FX Stack, where 

you can apply multiple effects to an image 

or sequence. Beyond that. Mirage offers a 

powerfu l keying system for compositing. 

You should also know that Mirage offers an 

integrated particle system, which is an excel· 

lent way to add additional effects to your 3D 

sequences or video clips. 

But instead of just listing the cool 

things M irage can do, how about working 

through a simple tutorial on your own? 

This basic tu torial w ill demonstrate the 

cool volumetric lighting effect offered in 

M irage. It's one of my favori tes. 
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Now, most people think of using this effect 

through text. w hich is of course possible - but 

you 've seen that. A few years ago, I was 

teaching the artists at ABC-TV in New York 

how to use UghtWave, and they were show­

ing me some of thei r awesome After Effects 

work. They had a shot of a Nevvs helicopter 

flying over New York Oty. and as I watched it. 

streaks of light bled out of the aircraft. which 

transitioned to their animated logo. It was 

such a cool effect. but as always. it was done 

with an expensive third-party plug-in for 

After Effects. So. when I saw that Mirage had 

a volumetric lighting feature. I immediately 

thoughr of these types of effects. Going one 

step further. Mirage can do it faster. Agure I 

shows the ~ nal effect produced by Mirage. 

1 Begin by firing up Mirage. You 'll need 

to set the initial product resolution 

to w hatever image you choose to use. 

Conversely . you can also set a larger 

resolution . as Mirage will allow you to 

adjust the project size later. Once Mirage 

has been started. adjust the interface 

so that y our primary v iew is the project 

workspace, making the timel ine smaller 

and out of the way. such as in figure 2. 

• 
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MIRA6E TUTORIAL 

, The next step is to load an image. You can do this by going to the 

U,le dropdown at the top left of the interface and selecting Load. 

But what is even easer is to simply open your folder with an image you 

want to use and drag it into the Mirage workspace. Once y ou import an 

image or dip, you 'll see the Import Footage panel, as shown in fig ure 3. 

31n this panel. you can choose to convert the footage or clip, use 

an Alpha channel and more. For now. just click Import at the 

bottom of the panel. Your image will be placed in the project area. 

You'll also see the cl ip entered into the Layers panel. 

4 NOW, go up to the E.ffects dropdown from the top of the 

interface, then go to Rendering and choose Volumetric Light. 

Fig ure 4 shows the selections. 

SYOU'II note that there are other effects in this area you can 

experiment with on your own. For now, you 'll see the FX Stack 

open with the Volumetric Light effect added, as in figure 5. 

6When you add the Volumetric Ught effect. you'lI immediately 

see what it's doing on your image. You'll also see a marker 

labeled "center." You can click the green square and move the 

volumetric's origin. For this tutorial, I'm using an image of a 

room with two windows. You can download this image from 

www.3clgarage.com/downloads. Oick and drag the g reen square 

to the center of the windows. This wi ll make the volumetric light 

generate from that position. f igure 6 shows the change. 

7NOW let's focus on the FX Stack. At the top. you'll see a check 

mark w ith the name of the Effect you 're working w ith. Right 

now , you only have one effect, but down the road, as you have 

mu ltiple effects in the FX Stack, this setting will be beneficial. as you 

can turn an effect on or off quickly and easily. Note that with the 

FX Stack open , you can quickly add additional effects (or remove 

them) from the controls at the top of the panel. 

8 Move down to the center of the FX Stack and you'll see the 

Channel listing. Here, set this to Luminosity, rather than the de­

fault setting. What Mirage wi ll do is create the volumetric light from 

the luminous portions of the images; in this case, the w indows. 

fig ure 7 shows the change and effect . 
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9The next category beneath the Channel setting is Blend. This al­

lows you to change the way the volumetric mixes (blends) w ith 

the rest of the image. You ca.n choose to add to the image, subtract, 

m ul tiply. and so on. For this image. try setting this to Light, 50 that 

you have the effect as in figure 8. 

10YOU can change the color of the volumetric by setting the 

Color Source to Image. Gradient or Color. For now, allow the 

image to color the volumetric. 

llYOU might have noticed that the volumetric, although 

streaking from the window, also slightly streaked from the 

lampshade. Because the lamp has some luminous quality compared 

to the rest of the image, the volumetric effect applies here as well. 

Therefore. click the Mask button in the fX Stack. You can easily mask 

the volumetric effect with this setting. and you can adjust the mask 

by clicking and dragging the red control handles right on the image. 

or setting a value in the FX Stack. For this image. a value of 280 

works well. Figure 9 shows the change. 

12Because a mask is now in place. set the Length value to 

80, and the Power to 145. The Power setting increases the 

amount of volumetric, while the Length increases the edge of the 

volumetric. essentially softening its falloff. 

130ne of the last things you can do is apply a Shimmer. This 

basically adds streaks to the volumetric light. which you ca.n 

then vary with Rotation. Size and more. 

14FinallY. click Apply FX Stack at the bottom of the FX Stack 

panel to apply the effect. Then save out the image from 

the File menu. 

The volumetric lighting effect is very easy to set up as you've seen 

here. and Mirage's fast interface allows you to quickly see your work, 

which makes setting this effect up sort of fun. But taking this tutorial 

one step further. you can animate all of the values! 50, imagine this 

project taken to the next level. The photo of the room is instead video. 

As the camera moves in towards the window, the volumetric light 

effect is increased with an animated Power and Length setting. A 

few simple keyframes can suddenly bring a regular image or video 

sequence to life. Mirage is so [X>werful that it's hard to express with­

out a 1000 page book. and there are so many [X>ssibi li ties that we'll 

continue to provide Mirage tutorials here in HDRI 3~. 

DAN ABLAN IS PRESIDENT OF AGA DIGITAl STUDIOS, 
INC. IN CHICAGO, Il., AND FOUNDER OF 3DGARAGE.COM. 
HE HAS WRITIEN EIGHT BOOKS FOR NEW RIDERS PUfl. 
USHING ON 3D AND COMPUTER GRAPHICS, AND HAS 
RECENTLY PUBLISHED LIGHTWAVE (8]: KILLER TlPS 
(WITH RANDY SHARP). DAN HAS CREATED A 20 HOUR 
LIGHTWAVE COURSE ON CD-ROM, YOU CAN FIND OUT 
MORE ABOUT THE COURSE AT 3DGARAGE.COM. DAN IS 
AlSO THE EDlTOR·IN-CHIEF OF HDRI 3D MAGAZINE. 
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FINAL RENDER 

A RESOLUTION ON THE 
RESOLUTION OF RESOLUTION 
BY ANDREA CARVEY 

I 
Rnally got it! Well, I think I got it. Perhaps 

not entirely. but I think I've pretty much 

figured out the w hole resolution thing. 

This has been a problem for me for a very 

long time - something that others apparently 

knevv by osmosis or having been alx:lucted by 

aliens and programmed with alien in forma­

tion during their ''visit'" (which explains why 

many of these people are a little "dif ferent"). 

At any rate, everyone else seemed to have 

fewer problems with it than I did. 

So, w hy is it so confusing. one might ask? 

Gee, let's see! I'd hear the word "resolution" 

just about every time I turned around. 'H ey, 

what's the resolution of that image?" Or, 

''That's a cool monito r. W hat's its resolution?" 

Or 'To get that to look good in print, you'lI 

have to render it at a higher resolution:' Or 

"I'm going to set the camera's resolution for 

video, so the image will be smaller." OK. do 

you get the problem? 

I'd run into big time difficulties w hen I'd 

try to use an image as a texture for a model. 

Things would be going along fine, then .. , 

"Huh? What the heck?! Why is it the size of 

Nebraska?" A fter rrying vainly to correct the 

situation (even resorting to math), I'd end up 

bruce fordng it by sizing the image down 

3000%, Not very elegant. Another common 

way to entertain myself, rather than go out 

and enjoy a beautiful day, was to try to print 

an image that I'd rendered, "It looked so g reat 

on the screen! What happened?" "Maybe the 

printer wasn't working, again, It just printed 

out a blank page." "No , wait. What is that tiny 

speck in the cen ter?" "Ahh! A pparently the 

resolution was all wrong! " Again, 

After spending an hour or two trying 

to figure it out myself, I'd slink into Brad's 

studio hoping that he had some "free" 

time (sure) to go over "resolution" with me 

- yet again, (For those of you w ho don't 

know, Brad is my own personal technology 

wizard, w ithout whom I would be happily. 

blissfully, and peacefully digging up ancient 

treasures,) I'd ask Brad w hat J was doing 

wrong, and he'd patiently try to explain 

about pixel size, number of pixels on a 

monitor, how they can be changed, how 

Mr;~i 3~ ISSUE I 

to increase and decrease resolution, etc. 

etc, etc" until my eyes would glaze over 

and I'd be transported into my favori te 

TV commercial for Corona beer - my own 

mini-vacation - complete with palm trees, 

sandy beach. lapping water. soft tropical 

breeze, quiet, dreamy,., "Do you get it, 

nowr he'd ask. Oh crap! W hat the heck was 

he talking about? I can't ask him to go over 

it again! I'd mumble something to the effect 

that I indeed g ot it, and go back and try to 

figure it out myself. Usually, I employed the 

tried-and-true Trial and E.rror method. This 

method is guaranteed to work - eventually. 

The disadvantage is that it takes a lot of 

time, but there is one subsidiary advantage, 

It is very productive w hen your supply of 

scrap paper is running low. 

It was getting to the point that I was ask­

ing Brad about resolution once a month or 

so, His patience was wearing thin and my 

con fidence was all shot to hell. I just couldn't 

get it. Now, there are very few things that I 

just can't get - most of which I don't give a 

rat's ass aoout anyway - such as why Ben 
Affleck and Sarah Jessica Parker are consid­

ered to be such hotties, But w hen Brad began 

to just nonchalantly mention to people that 

resolution was just something that [ w ould 

never g rasp I had to do something ! 

So, I got into my obsessive. Don 't-Stop-Un­

til-You-Understand-It mode. I gathered up a 

blank notebook, a handful of my favorite pen­

dis (I hate mechanical pencils). and crammed 

a whole ream of paper down the craw of the 

printer, I was going to fig ure this out! 

I spent a lot of time changing and record­

ing parameters, rendering, printing. and 

drawing little diag rams. Siowily, I began to 

see a pattern, confusing at first. then sud­

denly the fog lifted. A h hal What we had here 

was a definitional problem. No wonder I was 

confused, Now the question was ,., Why 

wasn't everyone else con fused? The same 

term was being used to refer to at least three 

different phenomena, It's like using the word 

"cat" for cats, laundry and peanuts, [ know 

what cats are, but w hen someone tells me to 

pur the cars in the dryer. or to go toss some 

cats in the backyard for the sqUirrels, I get 

a little con fused. Other people, apparently. 

have no problem with this, 

What I Rgured out is that apparently the 

term "resolution" is used to refer to all of 

the following: 

, DISPLAY SmlNGS - such as the number 

o f pixels or dots per inch that a monitor 

displays or that a printer prints 

• THE DENSITY OF AN IMAGE - the number 

of pixels or dots per inch of an image 

AND 
• THE DIMENSIONS OF THE IMAGE OR 

MONITOR - such as 600 x 400 pixels, which 

is also referred to as the "size" of the image 

or monitor. However, "size" also often refers 

to the amount of memory needed to store an 

image (e.g. 50 K). 

You can see the problem, But, why aren 't 

other people confused? At Rrst. I thought 

that its context in a sentence distinguished 

one meaning f rom another. and I, being un­

aware of this, was lost in a "Who's on First?" 

world. So. when someone said, "What's 

the resolution of that image?" everyone 

(except me) just knew that they meant the 

dimensions of the image. Unfortunately, 

try as I m ight, there just doesn't seem to 

be anything in the context o f that sentence 

that would g ive clues as to its real meaning. 

Perhaps there is some subliminal message 

that I never received. Maybe it's because I 

didn't watch Star Trek. A hhh! I'm back at the 

beginning! I just don't get it! ~ 

BRAD AND ANDREA CARVEY HAVE BEEN 
DOING COMPUTER ANIMATIONS FOR A LONG 
TIME. IN 1969 BRAD USED AN ANALOG COM· 
PUTER, WHICH WAS THE SllE OF A CAR, TO 
PRODUCE HIS FIRST COMPUTER ANIMATION. 
ANDREA, AN ARCHEOLOGIST, PREFERS TO 
00 SCIENTIFIC ANIMATIONS; HER CRED· 
ITS INCLUDE PROGRAMS LIKE DISCOVERY 
CHANNEL'S UNDERSTANDING CARS. BRAD 
IS AN ELECTRICAL ENGINEER AND AN EMMY 
AWARD·WINNING MEMBER OF THE VIDEO 
TOASTER DEVELOPMENT TEAM. HE PREFERS 
TO 00 FEATURE FILM WORK. HIS CREDITS 
INCLUDE FILMS LIKE MEN IN BLACK. STUART 
LITTLE, BLACK HAWK DOWN, KATE & LEOPOLD 
AND MASTER OF DISGUISE. 
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