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MO7: Building Vegetation Attributes into Terrain
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Agenda

» Bring in a height map to create terrain
» Calculate curvature of terrain

» Calculate slope of terrain

» Calculate peaks of terrain

» Apply grass attribute to flat areas
» Snow to hills

» Rocks to peaks
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Height Maps

Ways to create Terrain from Images
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Different Types of Height Maps

» DTED - Digital Terrain Elevation Data
» Photoshop - Paint your own

» DEM
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Loading in a Height Map

III. gridl
Illl uvtexturel

SR TN © » Drop down a Grid

. obj » g geol

= Grid gridl » Make 1s 1000x1000 in width and height

Primitive Type Polygon

Connectivity Quadrilaterals } Make i-l: ZOOXZOO in rOWS and COlumnS

Orientation ZX plane
Size 1000

=~ [ » Append a UVTexture

OWS 200

Columns 200

: » Texture Type - Orthographic
» Projection Axis - Y

» Apply to - Point Texture
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Loading in the Height Map

» Append a VOPSOP and Dive inside

bindl (uv) vectofloatl

_QW _El] » We need uvs

fvall 3 colormapl

s = -III » Drop down a Bind SOP

cIr

» Name - uv

» Type - Vector

» Drop Down a Color Map to bring in our image

Parameter Spreadsheet

. obj » fg geol € vopsop2

» Promote “cmap” - Color Map

Vector vector » Notice It needs u and v separately
Use This Node to Set Parameter Attribute

Use Iput Ve f Not Bount » Drop down a Vector to Float VOP

Never

» Wire 1t as show on right
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Loading in the Height Map (cont.)

globall bindl (uv) vectofloatl colormapl luminancel displacenmll outputl

Uil 2 L cosssslUl L s o
P w3 u vec fvall I3 cmap or @ & st um I3 = dispr I
Pw u dispN
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» Right now we have a color map coming in but what we really want is calculate the luminance. The brighter the image
Is the more mountainous and darker the more flat.

» Append a Luminance VOP to the Color Map. Note the output of the luminance is no longer a Vector but a Float

» Append a Displace Along Normal VOP. Wire the output of the Luminance to the “Amount” parameter of the Displace
along Normal.

» Promote the Scale parameter

» Wire dispP to Global Output Position

Thursday, April 25, 13



Evaluation Node Path
Color Map

Scale

Compiler

ol

vcc -q $VOP_INCLUDEPATH -o $VOP_OBJECTFILE -e $V

Force Compile

$HIP/pic/terrain 0l. jpg

200

Illl gridl

I.I I uvtexturel

|| @ | | RELECEY.

Ilml uvquickshadel

Test Out The Height Map

» Pop back up to the Geometry level

» Select the VOPSOP - You Interface should look like the top
left Image

» Load up a terrain image (provided a couple on disk)

» Test Out Scale and see the results
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Example Results
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Calculating Curvature

Using the Measure SOP and VOPSOP
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The Measure SOP

I

» Append a Measure SOP to the VOPSOP

» Open up the Details View T .

» Look at the values for curvature

» Now change the Grid resolution

» Notice the Curvature Values Change

» Change the Grid from Polygon to NURBs @ measure neasurel

Group

Type Curvature

» Notice the Curvature values change again

Override Name
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Analyzing the Curvature

» Append a VOPSOP to the Curvature SOP

: . . bind1 (curvature) fit 1 bind2 (curvature) outputl
» Dive inside . o
- {': crv a... u n val !\!g c!lg P sha
.-n i boun... n

» Drop down a Bind VOP

» name - curvature

» Append a Fit Range VOP

» Promote Source Min and Source Max

» Destination Min - O
BRI uvtext

» Destination Max - O
BREERRN vorsop_creat

» Append a Bind Export to the Fit Range

Illl measurel

» name - curvature
lll vopsop_fit_cu

» Wire the Bind Export to the Cd of the Global Outputs
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Analyzing the Curvature (cont.)

ice the min and max values of Curvature

» Open up the Detalls View and not

have a Cd that is

High Curvature
white

Flat areas have a
Cd that is black

13
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d Max Value parameters

In an

» Enter the min value into the M
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Automating Min and Max Values

» It would be a real pain to have to go into the
details view eery time you change a height
map to calculate the new min and max values

for curvature | (-
» We can use CHOPs to automate this process [0 cHops_our
) ““‘-@ ° vopsop_fit_curvature
» After the Measure SOP append a NULL as its - _—
chopnet
own separate branch | e

» name - CHOPS OUT
» Drop down a CHOPNET
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Automating Min and Max Values (cont.)

Take List

. obj » Tg geol () chopnetl

3 5

] £
# 1‘1:1' R @

Channel Editor

Render View

Composite View Motion View

» Dive inside the CHOPNET
» Drop down a Geometry CHOP
» SOP - Jobj/geol/CHOPS_OUT
» Method Static
» Attribute Scope - curvature
» Rename Scope - curvature

» Select the Motion View and see the range of
curvature
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Edit Parameter Interface

Automating Min and Max Values (cont.)

» Append a NULL to the Geometry CHOP
» name - CHOPS OUT
» Select "Edit Parameter Interface’

» We are going to create to float parameters for the
minimum curvature and maximum curvature

» First float
» name - curvature min, label Curvature Min

» Second float - curvature_max, label - Curvature
Max

» Click Accept

Thursday, April 25, 13
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"} Null cHops_ouT

ommon

Graph Color Step

Curvature Min

Curvature Max

Export Prefix ../

)
J »w n J n

Graph Color

Unload

0.05

icmin(0, 0)

icmax(0, 0)

Automating Min and Max Values (cont.)

» In the parameters for the CHOPS OUT Node we are
ogoing to use the expressions icmin, and icmax to

calculate the min and max values of the channel

» float icmin (float input_index, float channel_index)

3 Evaluates a CHOP's input channel's minimum value
» Curvature Min - icmin(0O,0)
» Curvature Max - icmax(0O,0)

» Jump back up to the Geometry level

SIDE EFFECTS
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CHOPS_OUT

m vopsop_fit_curvature

Take List Parameter Spreadshee

. obj  fg geol

o N 45
() cHOP Network chopnetl ﬁ = D @

Curvature Min  ch("CHOPS OUT/curvature min")

Curvature Max ch("CHOPS_OUT/curvature_max")

Automating Min and Max Values (cont.)

» Selecting the CHOPNET

» Select “Edit Parameter Interface”

» We are going to promote the two values
Curvature Min and Max to the Geometry level

» Create two floats like we just did at the CHOPs
level but now at the Geometry level

» Click Accept
» Curvature Min - ch("CHOPS_OUT/curvature_min")
» Curvature Max - ch("CHOPS_OUT/curvature_max")
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Automating Min and Max Values (cont.)

HH measurel
O CHOPS_OUT

vopsop_fit_curvature
chopnetl

» All that remains now Is two create the expression In
R T the VOPSOP to read the CHOPs min/max values
instead of entering them manually

’.ﬁi VOP SOP vopsop_fit _curvature

Point Group
Number of Threads 1 Per Processor
Compiler vcc -q $VOP_INCLUDEPATH -o $VOP_OBJECTFII

Force Compile

Evaluation Node Path

Maximum Value In... ch("../chopnetl/curvature min")

Minimum Value In... ch("../chopnetl/curvature_max")
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Calculating Slope and Peaks

Determining where grass can grow and snow can settle
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» Append another VOPSOP after the Curvature VOPSOP Calculating Slope

» Dive inside. To calculate the slope all we need to know
Is the Surface Normals and a Up Vector

=l
» Drop Down a Parameter VOp el
} name - Up NES -
= e normalize2
» label - up RN <o conere g P!'!

BEEEEE or<op_calculste_siope o  parml (up) normalize 1
Eoame IIE n“g
» Type - Vector R

» Vector Default - O,1,0 (keep the parameter visible so

the artist can override the value) PR et
» Append the Normalize VOP to it <-- we want unit -
VeCtOrS e :pShow Label

Type Vector (vector)

Vector Default O

» From the Surface Globals Append a Normalize VOP
to the Normals Parameter
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» We will now use a Dot Product VOP to calculate the cos
of the angle between UP and Surface normal

» This will be in essence are slope since both inputs have
been normalize

» Wire the output of the dot product to Cd of outputs
» See the results
» The results are the opposite of what we want.

» Append a Complement VOP to the dot product. Now the
visualization looks correct

globall

normalize2 complementl outputl
CEEE > ] ]|
M vec mwecl H val co... B 7

mPr

AFER.7
[ ]

[}

e

0 7 1
=0gT 00
a4 fia n
n

parml (up) normalizel

=
=
CH |
|8
CH |
B
]
H
]
5]
5|
E
H

Calculating Slope (cont.)

D

P . B J
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Calculating Peaks

» In addition to the slope let us calculate peaks. It might come in useful if you want the peaks be granite or
covered In snow

» Peaks = Curvature times Slope outputl

globall complementl

T O
=

o o
) (]
“a

normalizel

_h_
@ @
(1)
&

Q

n !

Z 0 g0 5 0 @ <

parm1(up) addattrib_slope

_ bind1(curvature) multiplyl

-+ N B Y
= e

T
bound _up curvat

oound curvature u
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Creating the Grass Attribute

Where do | want to place grass?
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Considerations for the Grass Attribute

Where do | want to place grass?
» Where water accumulates - no steep slopes
» Above a certain minimum elevation

» Below a certain maximum elevation

SIDE EFFECTS
SOFTWARE
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Placing Grass by Slope

» Drop down another VOPSOP and dive inside

Parameter Spreadsheet

» Drop down a Bind SOP with name “slope” —

. obj ) fg terrain ) &} vopsop_grass_location

» Append a Compare VOP to the Bind

Parameter input2

» Test - Less then or Equal to Name  max_slope

Label Max Slope
¥ Show Label

» Promote the second Input

Type Float (float)

1 Float Default 0.558

» name - max slope

Float Range O

» label - Max Slope
» default - 0.5
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Placing Grass by Slope

» Now the output of the compare will be a O or 1. O If the slope Is too great, 1 if the slope Is

right for grass

» We want to multiply the value by the slope to get less grass as the slope increases. But we
want the complement of the slope because grass should be more dense in flatter terrains

bind1 (slope)

P

slope -
bound_slope 3

complementl

multiphy1

3 inputl  product |3
CO .nq; arel l <=] 3 input2

input3
cEEmE =

3 inputl bool 3
&3 input2

ad ’i attribl

III

n attib  newa..

u adata
n localv ar
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Placing Grass by Elevation

» Now lets do similar operation to create a range where grass can grow

» Drop down a Vector to Float VOP and wire the Global Position to it (We just want the y-
component

» To the y-channel of the float to vector append to Compare VOPs. One we will test the
minimum elevation with a >= test the other a maximum elevation with a <= test

» Now we just multiply them all together
» Finally append to MULTIPLY VOP an ADDATTRIBUTE
) name - grass

» Network image on next page...

Thursday, April 25, 13



rass Attribute Network

globall
_Ilg
=

e

v 3
accel n
age n
= I3
pstate I3
id 3
ptnum n
cd 3

N 3

net
Time 3
Frame n
Timelne n

VeC f 0O ﬂ @) C‘-ﬂ' l

vec wall 3
fval2 I3

a2 B

parmz2 (_max

O-u input _max_... u
bound... |§

b n d.

slope I3
bound_slope 4

eleva

L

|l-ll'|‘l

CI( 'l||[ are -._:

mputl bool .

u input2

parml1l( min_elev

mput _min_...

bound... n

( ..[‘|‘|I al H-{I <:":‘|

3 input1 bool [
n input2

Attribute

Local Variable Name

Type Modifier

multiply 1

> mputl product I3

‘;; Add Attribute addattrib_grass

None

outputl

shader u

complementl

addattrib grass

u val

wm; dl

compl...

<:'

mpu‘tl

.-'n input2

bool n
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Assignment at Home

Create the Networks for Snow and Granite
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Exporting a Grass Map for Games

Creating a grayscale map to export to a game engine
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Grass Map Considerations

The Density of the terrain is too much for a game
engine

It would be great to be able to export a uv map of the
grass distribution
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Creating a Vertex Based UV Map for Export

» Append a VERTEX SOP to the grass location vopsop

» Add Texture
» Append a Material SOP to the Vertex SOP

» You will need to link the Material to a Constant
Shader

» Append a NULL

» name - OUT GRASS MAP

— a.. - .“* |
illl vopsop_grass_location

Thursday, April 25, 13
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Creating a Vertex Based UV Map for Export (cont.)

» Now we need a SHOPNET to place a Constant Shader
and a ROPNET for our Mantra Node

» Drop down a SHOPNET and place a Constant Shader
Inside

» Drop down a ROPNET and dive inside

» Drop down a Mantra Node

» Any camera will do

» Images shown on next page
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Creating a Vertex Based UV Map for Export (cont.)

» In the Render tab you must enter the object you want to
uv render.

» IMPORTANT - In the object you want to render the
render flag must be set on the NULL after the VERTEX

texture Map

QOutput Outpu... Render Sampli... Shading PBR Stati... Dicing Geome...

Default Properties “ 'ig

Rendering Engine Micropolygon Rendering
Tile Size 16
Opacity Limit 0,995

¥ Use Max Processors

Cache Limit Proportion of Physical Memory

Cache Memory Ratio 0.25

Ray Tracing Accele... Bounding Volume Hierarchy

UV Render Object /obj/terrain
UV Attribute uv
¥ Enable Hiding
¥ Create Image From Viewing Camera
¥ Auto-Generate Shadow Maps
¥ Auto-Generate Environment Maps
¥ Auto-Generate Photon Maps
Qutput OTLs with full paths

Force VEX Shader Embedding
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Final Grass Map

36
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IIII vopsop_grass_location

Il“ll smoothl

IIII Eittf'ibp rc, rT-l C'te l

Il'l scatterl |

IIEI. pointreplicatel

%. obj » fg terrain

“,u( AttribPromote attribpromotel

Original Name  grass
Original Class Point
New Class Primitive

Promotion Method Average

¥ Change New Name

New Name  pgrass

Delete Original

Scatter Points Based on Grass Attribute

» Append a SMOOTH SOP to the VOPSOP
» You can smooth attributes
» apply to - Other Attribute
» attribute name - grass
» We do not want to work with points so
» Append an Attribute Promote
» original name - grass
» original class - point

» new class - primitive

Thursday, April 25, 13
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Scatter Points Based on Grass Attribute (cont.)

II.I JOpsop grass location

Il“ll smoothl

| — » Append a Scatter SOP
T | . » Number of Points - 250000

MNENA --veoicete: » Turn off "Scatter Based On Primitive Area”

g+ Scatter scatterl

» Alternate Attribute - grass

Group
Keep Original Geometry

Compute Number of Points

» If you want more points in clusters try using the point
replicate SOP

Number Of Points 250000

¥ Use Density for Volumes
Random Seed O
Scatter Based On Primitive Area
Alternate Attribute grass

Blending Algorithm Linear Interpolation

Attribute Bias 1

Compute Nearest... Don't compute nearest neighbours
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Final Network

|| = | | JEOEN

Ilﬂll (5 -:{ui-:i::hcllull uvtexturel

I'“Il vopsop_create_temain |
IIII measurel \ \
Ilnll uv quickshadel T l

II“'. vopszop_fit_curv ature chopnetl /
llnll vopsop_calculate_slope_and_peaks

shopnetl

Ilnll vopsop_grass_location “

- ropnetl -
et \ a
N e

Ilu'l materiall ™~

l'nll smoothl

|| & || QOEEs
bpn =l
IR - BREERAR cntpromate OUT_GRASS_MAP _—

1= || A /

Ilull point2 Illl pointreplicatel
| B -

TIEEEE -orn

HEEN e
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End Module O7
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