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INTRODUCTION

Using Autodesk Maya, Bifrost is an advanced visual effects tool that enables users
to create realistic simulations of natural elements (water, smoke, fire, etc.), as well
as other procedural effects such as particle effects and cloth. Bifrost is node-based
and allows artists to create complex visual effects with increased flexibility, control,
and non-destructive editing capabilities. Therefore, artists can create and change
visual effects throughout the production with greater efficiency due to their
procedural nature. Fluid and particle simulations have become an integral part of
modern film, commercial, video games, and product visualizations. Using Bifrost,
artists can create realistic fluids (pouring) and solids (dust, sand) and many different
types of visualizations that will enhance the story being told as well as the immersive
experience of the audience.

Bifrost provides multiple options for emitting, applying forces to, and colliding with
simulated objects in a scene in order to control their behavior. Understanding flow
properties of fluids (viscosity, surface tension, simulation resolution, and solver
settings) 1s important for producing high-quality simulations that will perform at an
efficient level. In addition, proper caching and optimization techniques will reduce
computation times and improve the workflow. By mastering fluid and particle
simulations within Bifrost, students will develop both technical and creative skills
that will benefit them as they enter the fields of animation, visual effects, gaming,
advertising, and digital media production.




CREATING A NEW BIFROST FLUID PROJECT

Before creating simulations, it is important to organize the scene properly.

Step 1: Open Autodesk Maya
Launch Autodesk Maya from your computer.
The main workspace contains:

« Viewport

o Outliner

« Attribute Editor

« Bifrost Graph Editor

o Time Slider

Step 2: Create a New Scene
« Click File — New Scene
« Save the project folder
« Set the project directory using:
File — Set Project
Proper project organization helps manage simulation caches and assets efficiently.

Step 3: Create Basic Geometry
Create a simple object that will interact with fluids.
Example:
o Create a Cube (Container)
o Create a Cylinder (Water Source)
« Create a Sphere (Collision Object)
These objects will be used as emitters and colliders.




CREATING BASIC LIQUID SIMULATION

Bifrost liquids simulate realistic water behavior.

Step 1: Select the Emitter Object
Select the object that will generate fluid.

Example:
o Cylinder
« Teapot

« Any mesh object

Step 2: Create Bifrost Liquid
Go to:
Bifrost — Create Liquid
Maya automatically creates:

« Bifrost Graph

« Liquid Container

« Solver System

« Simulation Nodes

Step 3: Play the Timeline
Press Play.
The liquid begins to flow according to gravity and collision settings.

Step 4: Save Simulation Cache
Go to:
Bifrost — Cache to Disk
Choose:
o Cache Location
o Frame Range
« File Format
Caching improves playback performance and prevents recalculating simulations
repeatedly.




UNDERSTANDING FLUID PROPERTIES

Several parameters control the behavior of fluids.

Viscosity
Viscosity determines how thick or thin a liquid behaves.
Examples:

Low Viscosity High Viscosity

Water Honey

Milk Chocolate Syrup
Alcohol Lava

Adjusting Viscosity

Select the liquid node and modify:
« Viscosity Value
o Smoothing Scale
Higher values create slower, thicker fluid motion.

Surface Tension
Surface tension controls how strongly liquid particles stick together.
High surface tension produces:
o Water droplets
« Rounded splashes
« Bubble formations
Low surface tension creates:
« Broken streams
o Thin liquid sheets
« Wide splashes

Resolution
Resolution determines simulation quality.
Higher resolution provides:

o Better details




« Smaller splashes
« Realistic motion
However, it also increases:
o Memory usage
o Simulation time
Cache size (Artists must balance quality and performance).

CREATING A WATER POUR SIMULATION

Water pouring effects are commonly used in advertisements and films.

Step 1: Create a Container

Create:

Create — Polygon Primitives — Cube
Scale it to form a bowl or container.

Step 2: Create a Water Source
Create:

Polygon Cylinder

Position it above the container.

Step 3: Convert to Liquid Emitter
Select the cylinder.

Go to:

Bifrost — Create Liquid

Step 4: Adjust Emission Settings
Modify:
o Emission Rate
o Initial Velocity
« Particle Separation
o Gravity Strength
These settings control the speed and volume of the water.




Step 5: Run the Simulation
Press Play.
The water flows into the container, producing realistic splashes and interactions.

CREATING SPLASH EFFECTS

Splash simulations add realism to dynamic scenes.

Step 1: Increase Fluid Velocity
Higher velocities create stronger impacts.
Adjust:

 Initial Speed

o Gravity

« Collision Force

Step 2: Enable Foam Generation
Use:
Secondary Particle Systems

Examples:
o Foam
o Mist
o Spray

These particles enhance realism.

Step 3: Increase Simulation Resolution
Higher resolution produces:

o Smaller droplets

o Detailed splash shapes

« Better collision accuracy




CREATING SMOKE TRAILS

Smoke simulations are widely used in visual effects production.

Step 1: Create an Emitter Object
Examples:

« Rocket

« Moving Vehicle

o Chimney

e Product Animation

Step 2: Create Aero Simulation
Go to:
Bifrost — Create Aero
This creates:
« Smoke Solver
o Volume Container
« Density System

Step 3: Adjust Smoke Parameters
Modify:

Density

Controls smoke thickness.

Temperature
Controls upward movement.
Higher temperatures create rising smoke.

Turbulence
Adds natural randomness.
This creates realistic swirling motion.

Dissipation
Controls how quickly smoke disappears; Lower values create longer smoke trails




GRANULAR SIMULATIONS

Granular systems simulate:

« Sand

o Rice

o Coffee Beans
o Gravel

e Snow

Step 1: Create a Particle Source
Select a mesh object.

Go to:

Bifrost — Create Grains

Step 2: Adjust Grain Properties
Modity:

« Particle Size

o Friction

« Bounce

« Density

Step 3: Add Collision Objects
Create:
« Floors
« Containers
« Obstacles
The grains interact naturally with the environment.

Step 4: Simulate the Scene

Press Play.

The particles respond to gravity and collisions, producing realistic granular
behavior.




SOLVER PERFORMANCE OPTIMIZATION

Simulation performance is important for large projects.

Lower Resolution During Testing
Use:

« Low particle count

« Larger particle separation
This speeds up previews.

Increase Resolution for Final Output
Final simulations should use:

« Higher detail

« Better splash quality

o Smaller particle sizes

Use Disk Cache
Caching prevents repeated calculations.
Benefits include:

« Faster playback

« Stable simulations

« Better rendering workflow

Optimize Collision Geometry
Use simplified meshes for collision objects.
This reduces solver complexity and improves performance.

APPLYING MATERIALS TO FLUIDS
Materials help create realistic appearances.

Water Shader
Use:
Arnold Standard Surface




Adjust:
o Transmission Weight
o IOR (1.33 for water)
« Specular Roughness

Smoke Shader
Use:
Arnold Volume Shader
Adjust:
« Density
o Scatter
o Emission

Sand Material
Apply:
« Rough textures
« Diffuse materials
« Displacement maps
These improve realism during rendering.




FLUID AND PARTICLE SIMULATION WORKFLOW

OPEN MAYA
l

CREATE NEW SCENE
l

CREATE GEOMETRY
l

CREATE BIFROST LIQUID OR PARTICLE SYSTEM
!

ADJUST EMITTER SETTINGS
!

MODIFY VISCOSITY & SURFACE TENSION
!

SIMULATE FLUID OR PARTICLES
!

CACHE TO DISK
l

APPLY MATERIALS
l

RENDER FINAL OUTPUT




PRACTICAL APPLICATIONS

Fluid and particle simulations are widely used in:

o Film visual effects

o Water advertisements

o Product visualization

« Smoke and fire simulations
« Sand and dust effects

« Game cinematics

o Architectural visualization
« Motion graphics

« Scientific simulations

« Environmental effects

These simulations help create realistic and immersive visual experiences.




CONCLUSION

To develop photorealistic visual F/X, you can create hydraulic-fluid and particle
simulation on Autodesk's Maya software using Bifrost's robust & complete
simulation engine. Being familiar with the following principles will enable you to
have control and efficiency with respect to fluid- & particle-type design
parameters— like their appearance and motion in your designs: creation of emitters,
fluid and particle behaviors, viscosity, surface tension, collision systems, solver
command & parameters, management of resolution, and caching simulations.
Working with creative projects that allow you to produce visual effects with the use
of hydraulic fluid simulation and/or particle simulation entails producing effects like
pouring water, splashing water, trails of vapor from smoke, trails from dust/sand and
other granular-type simulations. It will also help you learn how to manage simulation
setting for the rendering process, manage simulation caches, and develop your
ability to create quality visual effects. Learning how to manage simulation settings,
caches and quality relative to rendering efficiency will also provide you with useful
skills in regards to becoming successful in today's fast-paced professional visual
effects production environment in which time and expense are two important factors
in relation to how quickly and well an entity (i.e., visual-effects studio) can turn out
work.

Procedural thinking and creative skills can be built by using a node-based workflow
in the Bifrost application to allow artists to build non-destructive, flexible, and
reusable setups for creating simulations. These Industry-standard techniques can be
applied to all types of media including feature films, television, product
visualizations, game cinematics, architectural presentations, and science-related
animations. Developing an understanding of fluid dynamics and particle simulations
enhances a student's ability to understand the principles of computer-generated
dynamics while also helping them develop technical and creative skills that will be
in demand in the modern digital media, visual effects, animation, and gamer
industries. Establishing proficiency with Bifrost simulation workflows lays the
groundwork for pursuing a successful career in film, advertising, motion graphics or
advanced 3D visualization where they can create amazing and realistic visuals for a
variety of audiences.
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