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It said boom!, but the
intensity wasn’t right. \

Nadab Goksu -~
Senior Visual Effects Artist, EA DICE
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Polynomial (EmitterNomWindSpeed) | Lifetime
Polynomial (EmitterNormTime) ~ p SpawnRate
Physics
Polynomial (NormTime) ~ p © Air Resistance
© Gravity
Polynomial Operator (EmitterNormTime) | © Local force
© World wind
Renderng
Polynomial (NommTime) | © AlphaLevellin
Polynomial (NomTime) b © AMiphalevelScale
Polynomial Color Interpolator (NomTime)  p © Color
Default (F¥Glowlntensity, Norm Time) P © ColorSecondary ]
©  SpawnAnimationFrame
© SpawnAnimationSpeed
O Texture
Polynomial Operator (NomTime) b © Transparency
Rotation
© Rotation
Random {One) P © SpawnRotation
© SpawnRotationSpeed
Scale
Polynomial (NomTime)  p © Size
Random (EmitterParameterDistance, Cne) P © SpawnSize
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© Color

Default (FXGlowlntensity. One) | © ColorSecondary
Defaut (One) | © Transparency

© \ertex Animation
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Building A Better Explosion \

Fred Hooper
Lead VFX Artist, Nvidia
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Overview

o Explosions = hard!

o Lots of stuff in an explosion
e Miss one and might you break it!

e You think you know what you wan
e SO does everyone else

e Planning process!
e [iMe
e Rework



Tip#1: Talk Talk Talk

e Talk to:
o Art
e Design
e« Sound

« Common language

e The game is most important




STOP: Make a Visual Target
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o Make a Concept




Tip#2: Make a Visual Target

o« Answer these questions

BEFORE concept:

e Theme

e Are you making
Real/hyperreal/cartoony

« Does the whole game follow this theme?
o Are you making an X type of explosion

« Grenade

« Fuel

« non real sci fi/magic type of explosion
e How is it viewed?

« From all angles

« Hero shot




: Make a Visual Target
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Tip#2: Make a Visual Target




Tip#2: Make a Visual Target




Tip#2: Make a Visual Target

Directional Smoke Slow Smoke Quick Smoke

Debris

Grit




Tip#2: Make a Visual Target

Directional Smoke Slow Smoke Quick Smoke

Debris.

Scorch

Grit




Tip#2: Make a Visual Target

Directional Smoke Slow Smoke Quick Smoke

Heat Normal Noise Pack

Concussion Pack



Tip#2: Make a Visual Target

o Here are your assets for the explosion.
e Production types love this:

Non Emissive Emissive Concussive
e Material/Shader o Material/Shader e Material/Shader
e Lit shader « Emissive Base e Mesh Heat
e GPU shader e Emissive GPU e Concussion Shape
o Textures o Fire Render material
« Smoke render « Flash Shapes « Sphere Mesh
« Slow render « Embers (GPU) o Textures
e Quick render o Sparks (GPU) o Packed concussion texture
e Debris texture (GPU) o Packed Noise texture
o  Grit/Bits texture (GPU) Explosion Effect e Heat Normal

o Scorch shader
e Scorch texture Game side stuff



Tip#2: Make a Visual Target

e SO Nnow you got your target:
o LETS START BUILDING!!!




STOP (again): Game Data




Tip#3: Collect Game Data

e Now you need to answer the game side
q ue Stl ons. S EX[iason g:ng: ;;r?gep(t:uu) =1m

Falloff Range = 3m

« Damage
o World amounts (intensities)
e Range

o Falloff
e Post
« Rumble
« Camera Shake

Dmg Falloff




Tip#3: Collect Game Data

e More game side questions:

« Forces area of effect
e Impulse/Push/Pull S
« Damaging/Destruction/Physics
o Falloff

Impulse

NI < iyt
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Tip#3: Collect Game Data

e Even MORE questions:

X = Explosion

e Lighting
« Are the lights a part of the effect or
an object in the game?
o Advantages
e In House tools/tricks/secret stuff
e Use in house tools to your benefit

Turbulence field = 4m
Damage Rays = 10m
Rays Amt = 30




Finally!

Directional Smoke Slow Smoke

i

Debris

Scorch

Ember

Quick Smoke A
X = Explosion
Impulse range = 0 - 5 w/falloff
Intensity = 5000

Heat Normal Mesh Noise Pack
—

field =4m
ays = 10m
Rays Amt = 30

Damage = 100 pts
Damage Range (Full) = 1m
Falloff Range = 3m




Go Build

Thank You!
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ROLE:

Filter by name or description

Choose Desired Role
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Concept B | Optimize
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Concept A
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What is the story'?
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Concent

Brainstorm!

o Gather with various disciplines
e Use a moderator

e Every voice matters!

o Compile ideas into a document



Concepnt




Concept




Concent

Call out Dependencies!

o Art (Model, Rig, Anims, Concept)
e Programming(Feature, Tools)

e The earlier, the better
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i How will our concept work in game'?
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Function

Prototype

e Block things in

o Reuse assets

o Establish functionality
e Don’t get attached
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Fitnction

Play Testing!

o Clarify stage

o Collect and prioritize feedback
o Adjust and review again

o« Repeat for each stage
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Visual Identity

o Start with one ability

o Define unique elements
o Reinforce game design
e Reuse elements
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How clear is your presentatlon'?
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Does it ruin the expenence'?
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Ontimize

How we tackle this:

e Know your engine!

o« Seek guidance

o Prioritize by importance

o Level of detail (LOD)

o Communicate and compromise

o« No expensive features for game play
o Share knowledge with team
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Thank You
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But first: Grids
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« FX for flaming moving objects!
« Behaves realistically
« Robust without being too expensive

« Doesn’t fall apart when animators and designers do
unexpected things to it
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Fundamentals Checklist \

« Speed of moving object affects flame life
« Slowly moving > longer life
« Faster moving > shorter life

» Short living flames don't have the opportunity to rise

« Flame life decreases rapidly when object is moving fast

« Lifetime of already living flames is not affect by object's speed
« Flames quickly build back up when the object comes to a rest
« Flames spawn across object’s surface no matter the speed



INn engine



In engine > simple fire material
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In engine > particle lifetimes \

« Speed of moving object affects flame life
« Slowly moving > longer life
« Faster moving > shorter life

« Life of already spawned flames is not affect by object's speed
« This leads to longer living flames "tearing off"

« Flame life decreases rapidly when object is moving fast
« Adjust spawn rates to compensate for lifetimes



in engine > two emitter solution ~ «

» spawn by rate
« focus on stationary
« lifetime 0.5-0.55 sec



in engine > two emitter solution

* spawn by distance
« focus on moving
* lifetime 0.2 sec




in engine > two emitter solution




In

engine > lifetimes based on velocity

+ Curve Input Lifetime Scale ne description

Enabled

4 Other Specifics
Visualize
Lifetime Scale

Input Parameter Bolt 1Input 1
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in engine > lifetimes based on velocity — ~_




In

engine > one emitter solution \ N

Instances Per Second !
Muttiple Points (3)
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in engine > one emitter solution




in engine > perf

alom_complexSwordPath @1




references \ \

« First test of the fire sword — Jim Nelson, Nov 27, 2011
» https://www.youtube.com/watch?v=mHRQex-BIPU&t=2s

Flame Throwing — The Slow Mo Guys - 2500Fps, Dec 14,2012
* https://www.youtube.com/watch?v=gl1Lxmjidfmw

Slow motion fire: homemade torch Part 1 — 1953kwbullnose, Sep 2, 2013
« https://www.youtube.com/watch?v=MOrb3FFNGSE

Fire Tennis - The Slow Mo Guys, Aug 3, 2012
« https://www.youtube.com/watch?v=2NS1umhAAeg

Simon's doublestaff demo - Jim Nelson, Dec 24, 2013
» https://www.youtube.com/watch?v=JdvjCmvcViY&t=2s

Wax “California” — Directed by Spike Jonez, 1995
* https://www.youtube.com/watch?v=RP0OqcqglgeCo
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Matt Radford ¢
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EXTEND THE FOREGROUND




PROCEDURAL




EXPENSIVE.

displacement mapping / sophisticated terrain system

nested loop of atmosphere simulation

MATT RADFORD
GDC 2017
BEYOND-FX



ART DRIVEN




INEXPENSIVE.

low number of polygons
can depth test for terrain

single texture fetch per element



HOW DO WE MAKE THIS?



SHADERS

Masimize On Play | Mute Audio S e

Target Display
& M GUI Layer
W MFlare Layer
¥ Audio Listener
¥ Cloudscape (Script)

Time Mut

Camera Controls (Script)

cam

Vertical Speed

Horizontal Speed

Mouse ¥

¥/ Tonemapping Color Grading (Sc L &
Allfllowing ffects will uss LDR color buffers.

Eye Adaptation

Shon Debug
/ Tonemanping
Tonemapper
Exposure.

7 Calor Grading
Precision

Midtones  Highi

Basics
Temperature Shift-
Tint

maL B e -

Value
Conrast
groundpaine  matsepaint  New Materi.  NewTemsin  Plane (1) ne kydoms  chypaint  tamain




build up layers



build up layers



build up layers




build up layers



build up layers




build up layers




build up layers




build up layers




build up layers




build up layers




build up layers




build up layers




TERRAIN



tiling textures on cylinders



tiling textures on cylinders




tiling textures on cylinders







SKY






textures on hemisphere




textures on hemisphere







THANKS!

MATT RADFORD
GDC 2017
BEYOND-FX



Thank you! Questions? ‘ N\

« Contact information
 Nadab GOoksu — Nadab@hotmail.com
« Alim Chaarani — alimchaarani@gmail.com
« Sarah Grissom - sgrissom@fxville.com
* Fred Hooper — GentlemanFredfx@gmail.com
« Andy Lomerson - alomerson@vyvisions.com
« Matt Radford — matthewpierreradford@gmail.com

* A special thanks to Drew Skillman and the GDC
crew for arranging it all.



VFEX Roundtables & Parties

Roundtables

* VFX Roundta
* VFX Roundta
* VFX Roundta

Parties!

e - Wed 11am-12pm
e - Thurs 4pm-5pm
e - Fri 1:30pm-2:30pm

* Tech Art & VFX Gathering — Tuesday
Jillian’s - 7:30pm-9:30pm

« Realtime VFX Mixer - Thursday
St Regis Hotel - 6pm-8pm



