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Overview

Xgen lets you populate the
surface of a mesh with
geometry either uniformly or
randomly. The plug in allows for
the control of the disbursement
with attributes and expressions
that give more direct control
over the desired effect.

_ “For set dressing, XGen lets you
quickly populate large-scale environments,
including grass savannas, forests, rocky
landscapes, and debris trails”

-Autodesk Knowledge Network

For this paper we will be using
3 tree models to quickly
populate a forest
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The first step for XGen is to
prepare the models you want
to use to populate your
surface.

Export your models as
archives to your local folder
either one at a time or
multiple at once

* Generate > Export selection as
Archive

 Generate > Batch Convert scenes
to archives

*YOUR MODEL FILES SHOULD BE
SAVED AS MAYA BINARY*
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.@ Export Selection as Archive(s)

Destination Folder Local Archives (${PROJECTY/xgen/archives)
Archive Name f.:lrestTreeﬂ
Level of Detail Disabled v

Include Animation

Help...

M Batch Convert Scenes to XGen Archives

Scenes to be Converted

96 op/FXtests/scenes/xgenTest/CL2.mb

6 op/FXte Cenes nTest/CL3.mb

6 top/FXte cenes/xgenTest/CLE1_1.mb
Destination Folder Local Archives [${PROJECT}/xgen/archives)
Level of Detail Disabled hd

Include Animation

Help...

Export

Browse...

Convert

Cancel

Cancel

archives
Share View

> ThisPC > Desktop > FXtests > xgen > archives

~
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& Documents [ cLE3 1.xarc
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= This PC
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= Pictures
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Getting Your Scene Ready

* Create a description

» Select the mesh
you want to
populate and click
“create
description” in the
XGen menu

* The name of the
collection should be
appropriate to what
you’re making




Getting Your Scene Ready

B Create XGen Description ? X
Select the type of primitives used for the New Description Name: [ forestDescription
deSC ri ption Each Description must be stored in a Collection
» for the purpose of this paper, we will be 5 rection
US] n g CUStom Geometry What kind of Primitives are made by this Description?
o ines (use for long hair, vines, etd
Then We W]ll ChOOse tO generate the (S;:(I)omalble sfplinles ?u?eforshort r:air,fur, grass, etd ._,.:
primitives: “In uniform rows and column” O S S s et
and tO ContrOl the primitives by: “USing Cards [use for scales orortherflat;extures] .
attributes controlled by expressions” PR
% Randomly across the surface .’ ‘.-‘...,
» these options can be altered later o o e e
At specified points ‘:‘0“‘:‘:‘0“':':
Control the Primitives by:
Placing and shaping Guides .2
@ Using Attributes controlled by expressions "."_ég

Create Cancel



Adding Objects to the Description

XGen e - ({3 . e b
File Collection Descriptions Guides Log Help g @ XGen Add Archives 2 under the Pr]m]t]ves tab
Collection treeCollection ¥ Description description v E . ; SR ]n the XGen menu, ScrOll
e | & Look in: C\Users\ol960381\Desktop\FXtests\xgen\archives v % %
Q- @~ <L - T B MWW e Wee Basae down to Archive Files and
Primitives Preview/Output Modifiers Grooming Utilities Expressions ;;J‘ ‘ 0l960381 l m.aterials Select “Addooo,’
Around N 0.0000 | >-I § .22” . 7 7
Index pick(rand(,0,5aCount-1) 3= _g .g':::( ........ 7 NaV]gaFe to the Xge.n
e o8 = 3 B e folder in your local file
= & —Ee directory and select the

. ' B ciez 2 archives you wish to add

- = B cie2s0arc
Medium Distance 10,0000 | : B cs
_1.xarc
¥ Archive Files B cies 2
v i 33
AT | Show Thumbnails . CLE3_3.xarc
File name:  “Cl2.xarc” “CL3.xarc” "CLE1_1.xarc" Open
Files of type: *Xarc v Cancel
Create From Selection... Add... Edit... Remove

Size 1.0 [ | Auto Set
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Start of your Populated Mesh

The generator attributes start with the
primitives in uniform rows and columns.
The spacing attribute slider will adjust how
close the models are to each other; the
higher the number, the further apart
they’ll be from each other and the fewer
models will be placed in the scene.

If we change the generator to be random
across the surface, the control comes from
the density attribute. The higher the
density, the more objects there will be.



Start of your Populated Mesh




Start of your Populated Mesh

dt Lep
TR T 2 snn -

Let’s say somewhere along
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Start of your Populated Mesh
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Changing the Distribution of Models

Y Primitive Attributes

Primitive Type  Archive v

Depending on the number of
models you archive in to the

Controlusing  Attribute v

. Length  myScalel) = v
scene, by default XGen will o
evenly distribute the models. R 7> c2ie0 =
Since we have 3 models, each Depth  myScaled = v
one will. be genereated 33.3% S 00000 0 =
of the time. 4
TiltV  0.0000 | = v
To change this, we add values N 0000 0 -
to the Index attribute under R . :
the Primitives tab. '
Around N 0.0000 [ | v
Index pick(rand0,0,5aCount-1) v
Frame 0 [ | v
LOD Y= 4
Low Distance  30.0000 |

Medium Distance  10.0000 il



Changing the Distribution of Models

Adding values to the end of the e B e
pick() expression changes how :

often a model is generated. So if
we write:

pick(rand(),0,SaCount-1,60,20,20)

the first model on the list will
show up 60% of the time, and the
other 2 will show up 20% of the
time

Playing with these numbers lets us
better define how we want our

scene to be populated with our .
chosen models _ ———
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Controlling the Scale of your Models

XGen g (X XGen Expression Editor: custom_float_myScale

File Collection Descriptions Guides Log Help Library Samples Help

104p3 a1nqupy

Collection treeCollection ¥ Description description v Type to search...
» Global
Q- ®-~ 37 VRS AR L A C IR IV N Uter
o - < < et — — - - < o ] PETTY
Typically tyou’ll want to control the _ __
Scal]ng (0] your. models un'lformly Primitives Preview/Output Modifiers Grooming Utilities Expressions g
rather than using the 3 preset Name [ myScale float ¥+ = B 0.0 1.0
attributes of Length, Width, and = :
Depth separately. To do so, we create =
a new expression for the uniform
scale under the Expressions tab
* We have the option to set the
expression to a slider for easier XGen o X
Control‘ File Collection Descriptions Guides Log Help g Add Widget
To gdive the scalel to_f loutr) mode[gEI more l Collection  treeCollection ~ Description description ® s e
randomness, multiply by a random value . 1 T o o ol o = 2 %a * rand(.7,1.3)
within a range with the following Q-®~-% <L - T 20N oMW
expression added to our myScale : : .
express]on: Primitives Preview/Output Modifiers Grooming Utilities Expressions Z
a$ * rand(.7 , 1.3) e — s
« a$is the slider of the scale 7 float myScale 3
* rand() is the random expression float myScale  0.1150 | =@ 2
* (.7, 1.3) are the range of values Create Map... _
Save Expression As... Apply Accept Save Save As Cancel
Load Expression 4

Reset to a slider



Controlling the Scale of your Models

Now the scale of our models

has been randomized
between 70% and 130% of
the models’ original size




Varying the Orientation of your Models

XGen Expression Editor: twist

1 rand(-60,60)

Apply

ccept

Add Widget

As you’ve probably noticed,
the models that are
generated are all oriented in
the same direction. This can
be easily fixed by adding a
random expression to the
Twist attribute.

With the expression rand(-
60,60) each tree is randomly
rotated between -60 and 60
degrees




Using Guides

Another level of control over distribution can be achieved using
guides. Guides can be used independently or in conjunction with
expressions. Placing guides makes it easier to visualize the
customization of disbursement amongst your scene. The guides can
easily be manipulated using basic transforms.

Like | mentioned before, the guides can be used in conjunction with
expressions. So the expressions that we created for both the scale
and rotation of the models is compounded with the transforms of
the guides. The guides are also be affected by deformers to give
more interesting transformations.




Using Guides

XGen g (X

gy

File Collection Descriptions Guides Log Help

Collection treeCollection ¥ Description description v i
Q-®-3% <L ¥ 08 Mg E .
Primitives Preview/Output Modifiers Grooming Utilities Expressions = . YO u f] rSt h ave to C h a n ge t h e
¥ Generator Attributes = % . . .
Generate Primitives  Randomly across the surface v ? p r] m ] t] veS CO n t ro l type to
Genera tor Seed 0 g' o [ [
ety D.DgFlipto otlherside of surface § us] ng gu] deS ] nstead Of

% - attributes in order to place

More Primitives at ~ Specify Point
.
v Compensate Normals O r .I d eS
Compensate for uneven parameterization u u °

¥ Primitive Attributes

——— * Then you can select the

Control using  Guides

e Add/Move Guides tool and

place guides on your surface
Twist  rand(-60,60) = v m eSh

uanx

TiltN  0.0000 | -
Around N 0.0000 | = v
Index  pick(rand(,0,5aCount-1,30,60,10) = v
Frame 1] . -
LOD =4

Low Distance  30.0000 |

Medium Distance 100000 [}



Using Guides




Using Guides




Using Guides




Using Guides

The guides add
their transform
values to the pre-

s existing attributes
' and expressions



Using Guides




Using Guides

Guides can also be
transformed using
deformers




Using Masks

Another level of control in the populating of models on a surface
comes from the use of masks. With masks you can hand paint paths
and spots to populate with geometry. The mask attribute works
along with the density attribute by either adding to it or removing
from it. Since the mask uses per-face texture mapping, the surface
being populated doesn’t have to be UV’d beforehand. You do have

the option to bring in a pre painted mask and use that instead of
painting one in Maya




Using Masks

With the start color set to black,
you can paint white onto the
surface in the areas you want to
populate. When you’re satisfied
with the look of the mask, you
can hit the save button and
repopulate the newly painted
surface.

Tool Settings g (X

k 3D Paint Tool Reset Tool Tool Help

,/‘ ¥ Brush
Radius (U):  7.9073 |

4 .
) Radius (: 00010 B

Sz
¢ ! > Artisan: = ¥ . . I £ |
(@} = Y
‘ Paint Effects: =g =
""""" " ’\’ ‘I

=
. v Rotate to stroke

¥ Color

color: NG | ¢

7/
@ Opacity:  1.0000 0

File Collection

XGen

Descriptions Guides Log Help

Collection treeCollection

Q- @~ < -

Primitives

Preview/C

¥ Generator Attributes

Generate Primitives

Generator Seed

M Create Map

Map Name

Map Resolution

Start Color

Density

Mask

mask

5.0

Whit

¥ Description description

+ O A

Jutput Modifiers Grooming

Randomly across the surface hd
Flip to other side of surface

0.08 |

1.0 # map( ${DESC}/density/)

More Primitives at

v Compensate Normals

Compensate for uneven parame'(:':riza't

z v

Based on attribute
White

- - 44 S e

Utilities Expressions

Y o @ ®m~
Create Map...

Save Expression As...
Load Expression

Recat to a clider

Create

10]1p3 a}naquIRy

0f [Buueyy

10}p3 Jade fx

Cancel




Using Masks




Using Masks




Using Masks




Finalizing your Scene

The final step in creating your populated xgen scene is to export the
populated geometry. You’ll notice that you can’t actually select any
of the objects that are populating your surface since it’s all
instanced geometry. So we need Maya to take all the transform

information for all of the populated models and convert them into
actual objects.



Finalizing your Scene

File Collection Descriptions Guides Log Help ;;_:
Collection treeCollection ¥ Description description S E
. v I R ———
. Q-®~-G < - T 2 0 MO LS
* In the Preview/Output tab

% Primitives Preview/Output Modifiers Grooming Utilities Expressions fal
under the output settings, T N
) eview Settings 2
change the operation to e - -
“Cl’eate MEL flle” Percent  100.0 [ | i;
. / Limit 100000000 3
7 Open the Scr]pt ed]tor and v Only primitives in the view ;:Z
load the script you just View Margin 0.0 0 =

Created Draw Patch Ni Face IDs Primitive IDs
Vertices Poly §
Culled Bounding Box -

Primitive IDs At
Primitive Color | = v
Y OQutput Settings
Operation  Render N
Percent Create XPD File [ |

Create Geometry
Renderer reae __

Primitive Bound Particle File Auto Set
Create Point File
Render

Jiew Margin



inalizing your Scene

File Edit History Command Help
EE e T EEH SBiE » Wi =

Ce/ UOLIO) UL UUDUL) UGN L LD AYLAL Ll Ly |AUIL UL pULL UULOM L LAaldu)

C:/Program Files/Autodesk/Maya2016.5/plug-ins/xgen/presets/CLEl_l.png (Part of path doesn't exist) //

1 3 file -f -save -options "v=0;";
For every archived file you i cision.
// Result: C:/Users/o0l960381/Desktop/FXtests/scenes/xgenTest/techPaper v05.ma //

are bringing in, Maya uses -

4 »

the Abclmport command to e oo -
. L 7] =
br]ng that model ]nto the 2| string $filterOutCameras = "front persp side top";
3| $xgMelGroup = ‘group -em -name descriptionDump’;
Scene 4% )_description = “group -em -name xgPriml 0_description’;
5| A -mode import -eft $filterOutCameras SEGESMGEAN -rpr $xgPriml 0_description "C:/Users/0l1960381/Desktop/FXtests
& -import -ra true -mergeNamespacesOnClash true -namespace "CL3"™ -options "v=0;" -pr "C:/Users/0l1960381/Desktop/FXtests

t $xgPriml 0 description $xgMelGroup;
t -r $xgPriml 0 description;
"CL3:lambert25G";

It uses an unnecessary flag :
9

that We need to delete 10| xform -a -piv 0.0 0.0 0.0 -matrix 7.2967474431577778e-002 4.7707173396099711e-003 -4.5470454581327140e-002 0.0000000000000000e+000 -6.2602879180608502e-003 8.5873798882643682e
11| $xgPrim2 0_description = “group -em -name xgPrim2 0 _description®;

Called the _ft flag. 12| AbcImport -mode import -eft $filterQutCameras -ft "/CL3" -rpr $xgPrim2_0_description "C:/Users/0l960381/Desktop/FXtests

13| £ mport -ra true -mergeNamespacesOnClash true -namespace "CL2" -options "v=0;" -pr "C:/Users/0l1960381/Desktop/FXtests
“ 14| pa t $xgPrim2 0_description $xgMelGroup;
SO 'In each Of the Abclmport 15| select -r $xgPrim2 0_description;
16| se fe "CL2:lambert2SG";

-a -piv 0.0 0.0 0.0 -matrix 1.3854359287283019e-001 1.9102719198821283e-002 3.0714155037117011e-002 0.0000000000000000e+000 -1.8662852308040146e-002 1.4190730402424465e-

lines We, l.l delete the flag . S : = $ngrir§l_F’_desc1jJ;.thicn;» ; N
“_ft ¢ /MODEL NAME’ ”; f9 qngrlmfgigiz(%gz;Eiigge::;éEt;m:: -name xgPrim3_0_description;
where -ft is the flag and “exgeri '

-fe "CL3:lambert2SG";

-r $xgPrim4 0_description;

sets -e -fe "CL3:lambert25G";

31| xform -a -piv 0.0 0.0 0.0 -matrix 6.4324378377278890e-002 6.0560573321048854e-003 6.6010267603800785e-002 0.0000000000000000e+000 -7.5891849926907444e-003 9.2048680514623893e-
t -r $xgPriml 0 description;

33| $xgPrim5_0_description = "instance -name xgPrimS_0_description®;

34| select -r $xgPrimS_0_description; v

21
22 t -r $xgPrim3_0_description;
% % 23| set —-fe "CL3:lambert2SG";

/MODEL NAME 'IS the Str'lng 24| xform -a -piv 0.0 0.0 0.0 -matrix 8.1876099155741192e-002 6€.5530259223732070e-003 -5.5444474300109917e-002 0.0000000000000000e+000 -8.4999517055136791e-003 9.8730433757919567e
25| select -r $xgPriml 0 description;

argument used 26| $xgPrim4 0_description = "1inst e -name xgPrim4 0_description’;
27| select -r $xgPrimd4 0 description;
2
2
3




Finalizing your Scene

M Outlin.. — O X

Display Show Help

_" = « Once we have our MEL fixed,
- we can start from scratch with
- the surface we want to

L populate

“* pPlane1

(i mentalraylbi1 « We'll delete all of the

archives, guides, and
references associated with
XGen from the outliner.

(o%) defaultLightSet
(#%) defaultObjectSet




Finalizing your Scene
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:ﬁ:‘-.: T e o e a et s B | \ie it 0 o g us e SeleCt our entire MEL
? script from the script
. editor and hit enter

* So now we have our
scene populated with
real geometry that
can be transformed
individually, since
each model maintains
its individual
transform information

from the XGen
expressions
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Finalizing your Scene

File Edit Create Select [Modify | Display Windows Mesh Edit Mesh Mesh Tools Mesh Display Curves Surfaces [
Modeling hd _ E :

%)

v (&R = ‘ - ERENE = = esliz] &

Transform
Transformation Tools » mation Rendering FX

\I Reset Transformations 5 ° 7 O . .
Freeze Transformations

[ Match Transformations ']

ot ol e @B | k| @@ ¢ * The last thing we have to

Center Pivot

FX Caching Cu

oo

View Shading Lic
| mepia«n L .

: worry about is the fact
N . that all the models are
: instances. To add that

,,,,, Prefix Hierarchy Names...

last level of detail, we
can convert models from
instances to objects

Search and Replace Names...
Attributes
Add Attribute...
Edit Attribute...
Delete Attribute...
Objects
e, Make Live

F Replace Objects

e ; » Select either the single

a

Zxgprmic Paint Tool - E NURBS to Polygons O d l l o
- . Paint Scripts Tool ~# NURBS to Subdi O t pl d l
:n_;grlnﬂ; = Paint Attributes Tool O =, PolygonsotouSu:;iv O m O e O r m u ] e m O e S
P X in the outliner and then
> Polygon Edges to Curve O

A&7 xgPrim22_0_description
:ngrlml _0_description
&% xgPrim24_0_description
:ngr|n12572;des(rlptl-:m

- A7 xgPrim2

o Curves

—

Subdiv to Polygons

| under Modify > Convert >
e et e Instance to Object

Bezier Curve to NURBS

ogd

6_0_description

&7 xgPrim27_0_description
&7 xgPrim28_0 & Paint Effects to Polygons O
xgPrim28_0_description 4 )
2 — & Paint Effects to NURBS O
A7 xgPrim29_0_description
72 xoPrm30/0) description Paint Effects to Curves O
X 30_0_des «
T Texture to Geomet O
& xgPrim31_0_description v
¥ xgPrim32_0_description Displacement to Polygons
& xgPrim33 :d t Displacement to Polygons with History
xgPrim33_0_description
~2 Fluid to Polygons
&7 xgPrim34_0_description o _ V9
&7 xgPrim35_0_description ‘e EENBCEIGECR QO
Instance to Object
A% xgPrim36_0_description 4 O
G try to B Ll B
& xaPrim37 0 descrition i eomeliy to Bounding Box
4 4 vert XGen Primitives to Pol; I:I:]
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Finalizing your Scene
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Now that the object has
been converted from an
instance, it can be
modified and
transformed
independently from the
other tree models



Conclusion

XGen’s populating methods make set dressing significantly easier with its procedural
attributes. Things like grass, leaves, hair, and other things that require large numbers of
assets can be made completely in minutes rather than having to hand place all of them.




