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PROLOGUE

2012



IN THE BEGINNING…



INSERT INFAMOUS VID ?



IN THE BEGINNING…

100m2

250
BLOCKS
TOTAL



IN THE BEGINNING…



IN THE BEGINNING…



IN THE BEGINNING…



IN THE BEGINNING…

250 BLOCKS

~10,000 EMITTERS

~2500 AMBIENCE ZONES
~8 PERSON MONTHS



EARLY IMPROVEMENTS



EARLY IMPROVEMENTS



IN THE BEGINNING…

Post infamous info (and video) about moving authoring into the 

engine (it was the first step to improving our ambience after the 

visualization of emitters)

Worked great but not scalable once we got to Ghost



IN THE BEGINNING…



HOLY SHIT!!!!!

=



CHALLENGES

SCALE

DYNAMIC

AUTHORING



THE ONE SENTENCE SOLUTION

“While we want to maintain designer driven creation and detail, we also 

need to make the authoring system as easy and hands-off as possible to deal 

with a world of this scope. Wherever possible, we intend to allow or create 

tools to handle a bulk of the authoring. “



STEP 1:
PLANNING AND PROTOTYPING



PLANNING AND PROTOTYPING

What we have
Maya-based world editor
Maya based emitter and volume authoring
NEW! Engine-based emitter and volume authoring

What we NEED
QUICK, ITERATIVE TOOL
ROBUST FEATURE SET
IN-ENGINE DEBUGGING AND VISUALIZATION



MOCKUPS



TACKLING SCALE

Procedural generation is creating data based on provided inputs 

and constraints in conjunction with a system of logic.

MAGIC
Inputs

Data
Constraints

Work



AMBIENT SOUND MANAGER



SYSTEM SPECIFICATIONS

Audio environments were “painted” as a low fidelity bitmap.

Built-in hierarchy of Major and Minor

Major = top level environment, e.g., Forest

Minor = detailed environment, e.g., Deciduous

Allowed for large scale designer customization.



SYSTEM SPECIFICATIONS

Two major types of emitters:

• One Shot 
• truly random sounds with a start/end
• play as normal emitters
• the number of these playing at anytime is limited.

• Looping
• pseudorandom sounds that loop, constant ambience
• play as multi-point emitters for performance purposes.



FINAL SYSTEM SPECIFICATIONS

Most information specified in an Excel sheet:



ITERATION = IMPROVEMENTS

Hierarchical rule system: user defined defaults that are inherited.

 ambient_defaults.xlsx
 forest.xlsx
 deciduous
 coniferous
 bamboo

 mountain.xlsx
 ...



ITERATION = IMPROVEMENTS



ITERATION = IMPROVEMENTS

Bucket individual sounds into categories to reduce the amount of 

copy/paste.



ITERATION = IMPROVEMENTS

Provide abstract constraints rather than explicit numbers for the 

majority of calculation constraints.



FINAL RESULT



DEBUGGING

[Debugging video]



THERE WAS A TECHNICAL DIFFICULTY IF YOU CAN SEE THIS



WORKFLOW IMPROVEMENTS

Painting the environment map 
was time consuming and 
inaccurate.

Original workflow involved 
using Maya, Photoshop, and 
then the Engine.

Move everything to in-engine!



WORKFLOW IMPROVEMENTS



WORKFLOW IMPROVEMENTS

[Insert final video of painting in- Engine]



WORKFLOW IMPROVEMENTS

[video of streams and waterfalls in engine]



WORKFLOW IMPROVEMENTS

[still picture of Rain in world]



WORKFLOW IMPROVEMENTS

[picture or movie of old emitters on houses]



WORKFLOW IMPROVEMENTS

[movie of SMTK in world]



WORKFLOW IMPROVEMENTS



WORKFLOW IMPROVEMENTS

[video of rain soloed in the world]



WIND…AND MORE HAPPY ACCIDENTS



EVOLUTION THROUGH ITERATION

[image of wind and and anchor]



EVOLUTION THROUGH ITERATION

Base layers -> wind rig

[video of wind from Wwise roadshow]



EVOLUTION THROUGH ITERATION

Leaf rig movie?



EVOLUTION THROUGH ITERATION

Legends paper



A FINAL HAPPY ACCIDENT ACCIDENT ACCIDENT



EVOLUTION THROUGH ITERATION

Reflection movie



FUTURE IMPROVEMENTS

• Better use of world data to generate environment maps, 

perhaps tie this into the actual environments?

• Richer set of contextual features, rather than faking it (e.g., 

wildlife react to explosions, post-rain drips, etc…)

• Interior sounds, portals, etc.

• Integrate other systems (vfx, weather, etc.)

• Faster in-engine iteration to reduce time to see result (move 

from Excel -> IGE)



TAKEAWAYS

Identify the constraints of your problem.

Functional decomposition makes it easier to handle scope.

Prototype your data model in Excel or text.

Start early, review often, cut liberally.



TAKEAWAYS

Plan early and be prepared to pivot

Keep your team size in mind

Don't be afraid to ask (others) for help



MORE GHOST GDC TALKS!

• Scoring the Open World Samurai Epic: 'Ghost of Tsushima’

• EXPLORATION IN GHOST OF TSUSHIMA: LETTING THE ISLAND GUIDE YOU

• BLOWING FROM THE WEST: SIMULATING WIND IN 'GHOST OF TSUSHIMA’

• ZEN OF STREAMING: BUILDING AND LOADING 'GHOST OF TSUSHIMA’

• ADVANCED GRAPHICS SUMMIT: PROCEDURAL GRASS IN 'GHOST OF TSUSHIMA’

• HONORING THE BLADE: LETHALITY AND COMBAT BALANCE IN 'GHOST OF TSUSHIMA’

• MASTER OF THE KATANA: MELEE COMBAT IN GHOST OF TSUSHIMA

• Creating Feudal Japan from Across the Pacific

• SAMURAI LANDSCAPES: BUILDING AND RENDERING TSUSHIMA ISLAND ON PS4



THANK YOU!

THANK YOU!

WE’RE HIRING!
jobs.suckerpunch.com

bradm@suckerpunch.com apoorvab@suckerpunch.com

@AuralSurgeon @apoorvab_

mailto:bradm@suckerpunch.com
mailto:apoorvab@suckerpunch.com
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