
Bifrost Workshop 
Lesson 2

Scattering and Instancing



Creating Leaves



bring tree branches into Bifrost and 
update the normals

scatter points on the branches

use a simple plane as the instance geometry

create instances at the 
scattered points

Uncheck “opaque” to 
allow transparency



Scatter Modes

random blue noise

“blue noise” gives a more even 
distribution than “random”



randomize point scale and randomize point rotation 
are often used together to introduce variations in the 
size and orientation of the instances



bake the instances into 
meshes for later use

assign material to the geometry

Assign material



texture

opacity

rendered image

to bring an Arnold 
shader into Bifrost

+ drag

Hypershade

Assign material

bake the instances into 
meshes for later use

assign material to the geometry



create color variations based on point positions and use them 
as the values for the “color gain” property of the texture 



Summary

base geometry scatter points create instances assign colors/material



Simply change the base geometry and materials to create different types of trees



Creating an Autumn Forest



terrain as the base geometry scatter points in the land area create instances of trees



“mask_field” returns a field 
whose value is 1 where the 
input field is positive, and 0 
everywhere else

Density weights are used to control the 
distribution of the points:
<= 0: no points
>= 1: normal number of points
0 - 1: fewer than normal number of points

interpreted auto port
Here it uses the field's 
value at each point's 
position as the weight.

0

1

field for the lakes mask field points in land area only



Vertex colors painted in Maya can also be used as density weights for scattering points  

Get the “colorSet” attribute 
values created with the paint 
vertex color tool in Maya 



use “transform_points” 
to scale the instance 
geometries to similar 
sizes 

leaves

branches

leaves

branches

leaves

branches

outputs from the graph 
that creates the trees



leaves

branches

leaves

branches

outputs from the graph 
that creates the trees

0.15 0 0 0

0 0.15 0 0

0 0 0.15 0

0 0 0 1

Transformation matrix

This matrix will scale the 
geometry by 0.15 uniformly 
along x, y and z axis

Use a value node to create a 
4x4 transformation matrix



leaves

branches

leaves

branches

outputs from the graph 
that creates the trees Alternatively, one can use “SRT_to_matrix” to generate the 

transformation matrix through providing the scale, rotation 
and translation

0.15 0 0 0

0 0.15 0 0

0 0 0.15 0

0 0 0 1

leaves

branches



Scattering the leaves



The composition of the forest can be changed through modifying the probability curve. 



1

2

3

1

2

3

The composition of the forest can 
also be modulated using the node 
“randomize selection by 
probabilities”. Higher probability 
means more likelihood of the 
shape being instantiated.

This node also returns the point 
instance id, which will be used to 
match the tree trunks/branches to 
the leaves

randomize selection 
by probability





Scattering the trunks/branches

1

2

3

With the array of 
instance IDs and the 
selector instance, “set 
instance geometry” 
instantiates a geometry 
at each point based on 
the instance id. This 
matches the trunks to 
their corresponding 
leaves.

1

2

3

“selector instance” 
selects the geometry to 
instantiate based on an 
array of IDs, in this case, 
the point instance IDs

An array of point instance id 
indicating which geometry is 
instantiated at each point
[1, 3, 2, 2, 1 … ]



Increase the number of points and adjust the point sizes



Density weights based on elevation

Condition:
If y < 0.3 → 1
If y>= 0.3 → 0

An array of Boolean values, 
each based on whether the 
input value is less than 0.3

Get the y 
coordinate of 
every point of 
the terrain

multiply the 
elevation weights to 
the weights from 
the lake mask field 

remove points above the threshold elevation



Density weights based on sunlight

weights previously 
calculated from the lake 
mask field and the 
threshold elevation

vector of the ray (in reverse direction)

mesh point normal

ray (reversed)

point normal

Angle > = 90:  shadow
density weight: 0

Angle < 90 : lighted  
smaller angle → larger density weight

calculate the angle between the ray and the point normal

Map the angles to a range of 
values as density weights:
Angle > = 90 : weight = 0
Angle  <   90 : smaller angle  
                        → larger weight



Low-poly Forest for Game Developers





crown

trunk

crown

trunk

crown

trunk



Create a USD stage for later use in Unreal

This compound creates a 
USD stage for the forest

* USD will be introduced in 
Lesson 8 and the inside of 
this compound will be 
explained in Lesson 9



Create a USD stage for later use in Unreal

This compound creates a 
USD stage for the forest

* USD will be introduced in 
Lesson 8 and the inside of 
this compound will be 
explained in Lesson 9



Maya Outliner Unreal Engine
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