Bifrost Workshop

Lesson 1

Intro to Bifrost Graph Editor
Creating a terrain using fields




Intro to Bifrost Graph Editor



Intro to Bifrost Graph Editor

remap y coordinates modulate values output mesh

get point positions

input mesh

* Change range l{float), {floatll to (0, 11 | - -

. *get_point_position . .
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Visual programming allows users to create procedures through connecting nodes. The form or effect can be modified through adjusting the parameters, and

everything downstream would update automatically.



Intro to Bifrost Graph Editor

input mesh get point positions " m

bring an object into Bifrost Graph Editor: +drag get anode:

click the port + - for auto connection

disconnectone node: 8 click + drag Insert a node: 8 click on wire + -

disconnectone or more nodes: . + - + 8

. + drag to insert an existing node



Intro to Bifrost Graph Editor

vector3_to_scalar * Change range [{float}, {float}] to [0, 1]
* get_point_position - : : v H
v H X result .l—\
. . B ! | . value
point_position . y ﬁ I 1
B from_start
__———MW c-ometry \ z @] L
~— E sector3 © array_bounds B from end
v i | to_start
min_bound [l I B toend
max_bound [l B demp
M aray
The data typeis The shape of the port and the icon have E
indicated by the special meanings.
color of the port Here the hat shape means “array” and

get point positions remap y coordinates the icon means “auto-loop”.

Color Types

Decimal values. These can be single ( float ) or double-

( double ) floating-point values.
of float or

Matrices of  float or do

Signed o signed inte ous widths

Strings.

Boolean values. This color is also use enums, like  ro

For more info: | doc for data types

For more info: | doc for port types


https://help.autodesk.com/view/BIFROST/ENU/?guid=Bifrost_Common_build_a_graph_about_data_types_html
https://help.autodesk.com/view/BIFROST/ENU/?guid=Bifrost_Common_build_a_graph_port_types_html

Intro to Bifrost Graph Editor

vector3_to_scalar

* get_point_position

“ array_bounds

The data type is The shape of the port and the icon have
indicated by the special meanings.
color of the port Here the hat shape means “array” and “change_range” remaps the y

the icon means “auto-loop”.

get point positions remap y coordinates coordinates into a new range
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* Change range [0, 2] to [0, 1.4]
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Arrows are displays of the vectors along
normal directions whose lengths are
derived from the remapped values of
the y coordinates.
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https://help.autodesk.com/view/BIFROST/ENU/?guid=Bifrost_Common_build_a_graph_about_data_types_html
https://help.autodesk.com/view/BIFROST/ENU/?guid=Bifrost_Common_build_a_graph_port_types_html
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Intro to Bifrost Graph Ed

output mesh

modulate values

remap y coordinates

* displace_points

* Change range [{float}, {float}] to [0, 1]

evaluate_feurve

o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = e e e e e = = = =

“evaluate_fcurve”

modulates the values

based on a function curve



Intro to Bifrost Graph Editor

 ——
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easy switch between
input geometries

* Change range [{float], {float}] to [0, 1]

* displace._points

it

The “pass” node facilitates the switching
between different input geometries

* Change range [fioat, ffloat] to 10, 1

* get_point_pasition

* displace_points

pSphereShape2

™




Fields



Fields: overview

value = f(x, y, z)
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A field is a function that associates a value to every point in space.

e Scalar field
* Vector field

Examples:

°New York

°Washington

oDallas

°Houston

Mexico,City 2

temperature map (scalar field) wind map (vector field)



Fields: visualization

pSphereShape1

v

fractal_noise_field

..’

ﬁSph.ereS.hapﬂ

v

fractal_noise_field

..>

- ® scalar_field_scope

v :
diagnostic_geo [l

scalar_field

probe_geometry

bounds_geometry

+ Point Size

+ Sampling

+ Shape and Color

scalar field scope

" * assign_diagnostic_material

v i
geometry_with_material B
o | geometry
B emission_color

+ Shader

assign diagnostic material

terminal

v

H + final
& +proxy
H + diagnostic

F
P
~ terminal
v g
ﬂ + final
& +proxy
ﬂ * diagnostic
F
P
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Fields: creating a terrain

input mesh plane out mesh
.------------i __________________ . i i * displace_points i i output i
i pPlaneShapel : : i v H i ] v g i
: v G E : i out_points 1l } i E M out_points i
E mesh1 l— : E points E i i
] : ; ; ights i i |
i i I‘"""""""' """"""""" | i +Disp|acemen‘t : E E
i E ‘ fractal_noise_field i A | : E
; ; P . i i
o m e e e e o e e i E noise_field : i . i

i M magnitude i tessizossas IOCCEOOECISSCESOODEE ’

E B num_frequencies :

| frequency :

{ M ratio :

i M frequency ratio Interpreted auto-port The combination of a port for geometry and an

; EEEE i supports multiple data. | | interpreted auto port for weights is a common pattern.

' M time_ratio ! . . . . .

| B seed : types. A scalar field is in several nodes, such as displace points and scatter

: : sampled at each position points, allowing users to use a field, an arrays or a

: ; of the geometry’s i 1 single value to. modulate the intensity or probability of .

: components. the operation at every point.
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Fields

* displace_points

.
H
H

out_points [l F—

B points

+ Displacement

W weights

/

out_field .

feurve_field

@
=oE
-
HE

noise_field [l

fractal_noise_field
v

. num_frequencies

[ | frequency

W ratio
[ | frequency_ratio

. time

| | magnitude

B time_ratio
B seed

fcurve field modulates a field using a functional curve to

remap the input field values to new ones



Fields: creating a terrain
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Fields: creating a terrain

------ color2 I

¥

colorl M —

establish a relationship between the y coordinate and
the linear interpolation between the two colors

assigning colors

* assign_diagnostic_material

a—

__________________________________________________________________________________________ —
p——1"

vector3_to_scalar

* Change range [ffloat}, {fleat}] to 0, 1]

"~

* get_point_position

(&)

\.

e * array_bounds




Fields: creating a terrain Variations

displace the points again using a
fractal noise field with a higher
frequency to add some texture

8

fractal_noise_field

JifrostGraphShapel.mesh1

feurve_field.out_field



Fields: adding lakes

layering of fields




Overview

Fields: adding lakes

combined field of
mountains & lakes

field for the mountains
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Create a field for the lakes



Create a field for the lakes

adding lakes

Fields

The “add” node adds
the values of the two
fields for every position
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negative values: lake area
positive values: land area

.
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field at any position

The value of a scalar
is the input value
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Fields: adding lakes Switch fields

 field for the mountains

i feurve.field
it e e

P - 2o o 2o o - - - - “switch_fields” returns a field whose

| value at each position is from one of
two fields, depending on whether the
condition field value is positive at the
that position:

positive value = “true_case” field
negative value = “false_case” field

~field for the lakes

true case
Problem around the shorelines:
Because the mountains and lakes are
generated from two separate fields,
condition there’s no smooth transitions around
B the shorelines, which resultsin a
’ e 7~-, suddendrop in height where the
=y - ins meet the
o7 // o mountains meet the lakes.
4// o o We need to create smooth transitions
false case Z, // in the mountain field before connecting
/ it to the “switch_field” .

field for the lakes

switch fields



Fields: creating a terrain

Create smooth transitions

field for the mountains

shorelines for the mountain field creating smooth transitions

e valuesin mountain area: 1

\‘ = _ _ _ _ (smooth transition from lakes to mountains)
W outrea s “\

feurve field1

switch_fields
A k
oy || —
B conattion .
Wt case

| W fsccse

Scalar fleld (0.2243)

¥ i

scaar fieie [l

_ field for the lakes

create smooth transitions around the The scalar field to multiply with the mountain field for

values around shorelines: gradient from 0 to 1
multiply

(keep the original height and shape of the mountains)

use an fcurve field to
modulate the field

3

field for the lakes

field for creating transitions field for the mountains
lake area: 0

around shorelines: 0-1
mountain area: 1

field for the mountains
with smooth transitions
around the shorelines



Fields: creating a terrain Create smooth transitions

field for the mountains

field for the mountains with smooth
transitions around the shorelines

0 i switch fields

Switch fields

true case

4

field for the mountains condition
with smooth transitions

false case

Yy,
% final field for the terrain
”}'// / —

field for the lakes

switch fields



Fields: creating a terrain

field for the mountains

field for the mountains with smooth
transitions around the shorelines

R ¢ ) SR ] 5o . . switch fields

fractal_noise field1

Saalar ﬁn’d (0.2243)

multiply

2 | 10

fcurve field

1 field forthe field for the mountains
mountains with smooth transitions

field for the lakes

true case
condition
final field for |

the terrain i

false case ;

switch fields

Summary



Fields: creating a terrain

change the seed to have
different distributions of lakes

\ - o

seed =0 seed =4 seed =9




Fields: creating a terrain

create a compound

Inside the compound, get
an input node, connect the
parameters to it to add
them in the parameters
panel of the compound




Fields: creating a terrain

To facilitate the reuse of a
compound in other graphs,
one can publish the
compound, which makes it
accessible from the tab menu




Fields: creating a terrain

Add annotations
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