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Abstract

A pair of firsts! This is both the lead post in our summer Sound and Pleasure series, and the first
podcast in a three part series by Leonard ). Paul. What is the connection between sound and
enjoyment, and how are pleasing sounds designed?
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Sounding Out! - Sounding Out! Podcast #29: Game Audio Notes |: Growing Sounds for Sim Cell

URES pair of firsts! This is both the lead post in our summer Sound and
Pleasure series, and the first podcast in a three part series by Leonard J. Paul. What is the
connection between sound and enjoyment, and how are pleasing sounds designed? Pleasure s,
after all, what brings y'all back to Sounding Out! weekly, is it not?

In today’s installment Leonard peels back the curtain of game audio design and reveals his
creative process. For anyone curious as to what creative decisions lead to the bloops, bleeps, and
ambient soundscapes of video games, this is essential listening. Stay tuned for next Monday’s
installment on the process of designing sound for Retro City Rampage, and next month’s episode
which focuses on the game Vessel. Today, Leonard begins by picking apart his design process at a
cellular level. Literally! -AT, Multimedia Editor

https://soundstudiesblog.com/wp-content/uploads/2014/05/growing-sounds-for-sim-
cell_leonardjpaul_sovga_soundingoutpodcas.mp3

CLICK HERE TO DOWNLOAD: Game Audio Notes I: Growing Sounds for Sim Cell
SUBSCRIBE TO THE SERIES VIA ITUNES

ADD OUR PODCASTS TO YOUR STITCHER FAVORITES PLAYLIST

Game Audio Notes I: Growing Sounds for Sim Cell

Sim Cell is an educational game released in Spring 2014 by Strange Loop Games. Published by
Amplify, a branch of News Corp, it teaches students how the human cell works. Players take
control of a small vessel that is shrunk down to the size of a cell and solve the tasks set by the
game while also learning about the human cell. This essay unpacks the design decisions behind
the simulation of a variety of natural phenomena (motion, impact, and voice) in Sim Cell.

For the design of this game | decided to focus on the elements of life itself and attempted to
“grow” the music and sound design from synthetic sounds. | used the visual scripting language
Pure Data (PD) to program both the sounds and the music. The music is generated from a set of
rules and patterns that cause each playback of a song to be slightly different each time. Each of
the sound effects are crafted from small programs that are based on the design of analogue
modular synthesizers. Basic synthetic audio elements such as filtered noise, sawtooth waves and
sine waves were all used in the game’s sound design.
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Sounding Out! - Sounding Out! Podcast #29: Game Audio Notes |: Growing Sounds for Sim Cell

A screenshot of Sim Cell’s microscopic space-
like world. Used with permission (c) 2014

Amplify.

The visuals of the game give a feeling of being in an “inner space” that mirrors outer space. | took
my inspiration for Sim Cell's sound effects from Louis and Bebe Baron’s score to Forbidden Planet.
| used simple patches in PD to assemble all of the sounds for the game from synthesis. There
aren’t any recorded samples in the sound design - all of the sound effects are generated from
mathematics.

The digital effects used in the sound design were built to emulate the effects available in vintage
studios such as plate reverb and analog delay. | found a simulation of a plate reverb that from a
modified open source patch from the RjDj project, and constructed an analogue delay by using a
low-pass filter on a delayed signal.

https://www.youtube.com/watch?v=3m86ftnyluY&feature=youtu.be

In keeping with the vintage theme, | used elements of sound design from the early days of video
games as well. Early arcade games such as Space Invaders used custom audio synthesis
microchips for each of their sounds. In order to emulate this, | gave every sound its own patch
when doing the synthesis for Sim Cell. | learned to appreciate this ethic of design when playing
Combat on the Atari 2600 while growing up. The Atari 2600 could only output two sounds at once
thus had a very limited palette of tones. All of the source code for the sounds and music for Sim
Cell are less than 1 megabyte, which shows how powerful the efficient coding of mathematics can
be.
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Vector image on the left, raster
graphics on the right. Photo
used with permission by the
author.

Another cool thing about generating the sounds from mathematics is that users can “zoom in” on
sounds in the same way that one can zoom in to a vector drawing. In vector drawings the lines
are smooth when you zoom in, as opposed to rasterized pictures (such as a JPEG) which reveal

a blurry set of pixels upon zooming. When code can change sounds in real-time, it makes them
come alive and lends a sense of flexibility to the composition.

For a human feeling | often filter the sounds using formant frequencies which simulate the
resonant qualities of vowel sounds, thus offering a vocal quality to the sample. For alarm sounds
in Sim Cell | used minor second intervals. This lent a sense of dissonance which informed players
that they needed to adjust their gameplay in order to navigate treacherous areas. Motion was
captured through a whoosh sound that used filtered and modulated noise. Some sounds were
pitched up to make things seem like they were travelling towards the player and likewise they
exploited a sense of doppler shift when pitched down, giving the feel that a sound was traveling
away from the player. Together, these techniques produced a sense of immersion for the player
while simultaneously building a realistic soundscape.

Our decision to use LibPD for this synthesis turned problematic and its processing requirements
were too high. In order to remedy this, we decided to convert our audio into samples.

Consider a photograph of a sculpture. Our sounds, like sculpture in the photograph, could now
only be viewed from one direction. This meant that the music now only had a single version and
that sound effects would repeat as well. A small fix was exporting the file with a set of five
different intensities from 0 to 1.0. Like taking a photograph from several angles, this meant that
the game could play a sample at intensity levels of 20%, 40%, 60%, 80% and 100%. Although a

https://doi.org/10.59350/100f3-mxy20 Page 4


https://soundstudiesblog.com/2014/05/29/12904/vectorraster-194x300/
http://en.wikipedia.org/wiki/File:VectorBitmapExample.svg
http://en.wikipedia.org/wiki/Formant#Formants_and_phonetics
http://en.wikipedia.org/wiki/File:Dopplereffectsourcemovingrightatmach0.7.gif
https://github.com/libpd
https://doi.org/10.59350/100f3-mxy20



		
 		
			
								
					Sounding Out!
				
				pushing sound studies into the red since 2009
			


			
						About

			About Us


			Editorial Collective
	
				Jennifer Lynn Stoever


				Liana M. Silva


				Aaron Trammell


	





			Editorial Statement


			Contact


			People
	
				Writers
		
					Writers A-N
			
						A-B
				
							Kemi Adeyemi


							Kaj Ahlsved


							Wanda Alarcon


							Andrew Albin


							Kevin Allred


							Eddy Francisco Alvarez Jr.


							Tim Anderson


							Kevin Archer


							Michael Austin


							Gina Arnold


							Shauna Bahssin


							Kathleen Battles


							Benjamin Bean


							Airek Beauchamp


							Tara Betts


							Colin Black


							Thomas Blake


							China Blue


							Trevor Boffone


							Yvon Bonenfant


							Marcus Boon


							Esther Bourdages


							Bill Bahng Boyer


							Regina N. Bradley


							Mark Brantner


							Alejandra Bronfman


							Cassie J. Brownell


							Justin D Burton


				





						C
				
							C.L. Cardinale


							Leonardo Cardoso


							andré carrington


							Aaron Carter-Ényì


							Dolores Inés Casillas


							Daniel Cavicchi


							Steph Ceraso


							Rui Chaves


							Maria P. Chaves Daza


							Norma Coates


							Debra Rae Cohen


							Maile Costa Colbert


							James Cook


							Claire Cooley


							Gabrielle Cornish


							Ian Coss


							Rui Costa


							Adam Craig


							Ashon Crawley


				





						D-E
				
							Mark Davidson


							Marcia Dawkins


							Monica De La Torre


							Mike D’Errico


							Peter DiCola


							Jacqueline Dowdell


							George Drake Jr.


							Meghan Drury


							Ian Dunham


							Justin Eckstein


							Christine Ehrick


							Samantha Ege


							Nina Sun Eidsheim


							Lawrence English


							Marcella Ernest


							Everything Sounds


				





						F-G
				
							Ziad Fahmy


							David Font-Navarrete


							Rob Ford


							Juan Sebastian Ferrada


							Nicole Furlonge


							Milton Garcés


							Luis-Manuel Garcia


							Jennifer Garcon


							Josh Garrett-Davis


							Erik Granly Jensen


							Christina Giacona


							Denise Gill


							Mike Glennon


							Benjamin Gold


							Kaleb Goldschmitt


							Travis Gosa


							Carolina Guerrero


							Norie Guthrie and Scott Carlson


				





						H
				
							Michelle Habell-Pallán


							David Hadbawnik


							Mack Hagood


							Magz Hall


							Fabiola Hanna


							Brían Hanrahan


							Steven Hammer


							Melissa Helquist


							David Hendy


							Yessica Garcia Hernandez


							Bridget Hoida


							Shakira Holt


							Seth S. Horowitz


							Joshua Hudelson


							John Hyland


				





						J-K
				
							Katharine Jager


							Priya Jaikumar


							Robin James


							Gabriela Jimenez


							Imani Kai Johnson


							Randolph Jordan


							Jeanette S. Jouili


							Loren Kajikawa


							Damien Keane


							Amanda Keeler


							Elizabeth Keenan


							Sarah Kessler


							Roshanak Kheshti


							Dorothy Kim


							Bill Kirkpatrick


							Nicholas Knouf


							Melle Jan Kromhout


							Danijela Kulezic-Wilson


				





						L-Mi
				
							Caleb Lázaro Moreno


							Rebecca Lentjes


							Nati Linares


							Mary Caton Lingold


							Jay Loomis


							Eric Lott


							Bronwen Low


							Enongo Lumumba-Kasongo


							Ashley Luthers


							Marit J. MacArthur


							Alexis Deighton MacIntyre


							Owen Marshall


							Carter Mathes


							Tom McEnaney


							Marci McMahon


							Leslie McMurtry


							John Melillo


							Asa Mendelsohn


							Aurelio Meza


							Jeb Middlebrook


							Bonnie Millar


							April Miller


							Lee M. Miller


							Gabriel Salomon Mindel


				





						Mo-N
				
							Dave Molk


							David Mollin


							Madison Moore


							Nancy Morales


							Kristin Moriah


							Roger Moseley


							Seth Mulliken


							Timothy Murray


							Jordan Musser


							Sionne Neely


							Elizabeth Newton


							Tavia Nyong’o


				





			





					Writers O-Z
			
						O-R
				
							Michael O’Brien


							Julia Grella O’Connell


							Mandie O’Connell


							Linda O’Keeffe


							Josh Ottum


							Priscilla Peña Ovalle


							Osvaldo Oyola


							Marla Pagán-Mattos


							Andreas Pape


							James Parker 


							Leonard J. Paul


							Caroline Pinkston


							Samantha Pinto


							Murray Pomerance


							Scott Poulson-Bryant


							Primus Luta


							Lucreccia Quintanilla


							Iván Ramos


							Anthony W. Rasmussen


							Ian Rawes


							Lilian Radovac


							Marlen Ríos-Hernández


							AO Roberts


							Tara Rodgers


							Christopher Roman


							Pablo Roman-Alcala


							Alexander Russo


				





						S
				
							reina alejandra prado saldivar


							Andrew J. Salvati


							Ted Sammons


							Luz María Sánchez


							Michelle Sauer


							Jentery Sayers


							Meg Schedel


							Holger Schulze


							A. Brad Schwartz


							Cam Scott


							Sarah Mayberry Scott


							D. Travers Scott


							Susana Sepulveda


							Christina Sharpe


							Rebecca Shores


							Shayna Silverstein


							Aram Sinnreich


							Phillip Sinitiere


							Jonathan Skinner


							Jacob Smith


							Suzanne E. Smith


							Emmanuelle Sonntag


							Gustavus Stadler


							Justyna Stasiowska


							Jonathan Sterne


							Andy Kelleher Stuhl


							Pavitra Sundar


							Rajna Swaminathan


							Karl Swinehart


				





						T-Z
				
							Dustin Tahmahkera


							Ariel Taub


							Toniesha L. Taylor


							Karen Tongson


							Alexander J. Ullman


							Vanessa K. Valdés


							Shawn VanCour


							Neil Verma


							J. Martin Vest


							Salomé Voegelin


							Laura Wagner


							Gayle Wald


							Daniel A. Walzer


							Yun Emily Wang


							Jon M. Wargo


							Eric Weisbard


							Alex Werth


							Kimberly Williams


							Ben Wright


							Nabeel Zuberi


							Christie Zwahlen


				





			





		





				Guest Editors
		
					Airek Beauchamp


					Justin D Burton


					Luis-Manuel Garcia


					Magz Hall


					Dorothy Kim


					Tom McEnaney


					Christopher Roman


					Katherine Spring


					Neil Verma


		





				Podcasters
		
					Frank Bridges


					Leonardo Cardoso


					Brooke Carlson


					Maile Colbert


					David B. Greenberg


					K. A. Laity


					Eric Leonardson


					Sonia Li


					Monteith McCollum


					Andrea Medrado


					Nick Mizer


					Leonard J. Paul


					Craig Shank


					Jennifer Lynn Stoever


					H. Cecilia Suhr


					James Tlsty


					Salomé Voegelin


					Naomi Waltham-Smith


					Daniel A. Walzer


					Cynthia Wang


					Anne Zeitz


		





				Advisory Board


				Associate Book Review Editor


				Interns
		
					Spring 2025 Interns
			
						Sean Broder


						Alex Calovi


			





					Former Interns
			
						Shauna Bahssin


						Kaitlyn Liu


						Mikal McKay


						Jenna Perez


						Daniel Santos


						Dhruv Sehgal


						Hannah Srulevich


						Michele Quiles


						Kamryn Scott


						Ariel Taub


						James Tlsty


						Allison Young


			





		





	











		Resources

			Sounding Out Index


			Cite SO!


			SO! QR Code


			Teaching SO!


			SO! Reads: Book Review Index


			Click for Series and Forums Index








		Podcast

			Podcast Editorial Statement


			Podcast Episode Guide


			Regular Podcasters
	
				Marcella Ernest


	











		Submit

			To Blog (PAUSED AS OF 12/16)


			To Podcast


			CFP Archive
	
				Call For Pitches for SO!’s Print Volume + Blog: Sonic Presents Due 30 JAN 2023


				EXTENDED!! CFP: Hate and NonHuman Listening, Due 14 July 2025


				EXTENDED through 11/30 CFP: “Racial Bias in Speech AI,” Due 15 Nov 2022


				CFP: The Grain of the Audiobook, Due 7 OCT 2019


				CFP: Mingus Ah Um at 60, Due 5/20/19


				CFP: Soundwalking While POC, Due 12/3/18


				CFP: No Pare, Sigue Sigue: Spanish Rap & Sound Studies, Due 10/1/2018


				CFP: Amplifying Du Bois at 150, Due 5/1/18


				CFP: Gendered Sounds of South Asia, Due 7/15/17


				CFP: Sound in the K-12 School, Due 4/15/2017


				CFP: Sound, Ability, and Emergence, Due 1/15/17


				CFP: Punk Sound, Due 9/15/16


				CFP: Digital Humanities and Listening, Due 4/10/16


				CFP: Medieval Sound, Due 11/15/15


				CFP: Sound and Affect, Due 8/15/15


				CFP: Gendered Voices, 12/15/2014


				2014-2015 Call for Guest Editors!


				CFP: Round Circle of Resonance: José Esteban Muñoz, 9/15/14


				CFP: Sound and Surveillance, 7/15/14


				CFP: Sound and Pleasure, 4/15/14


				ASA/SCMS Call for SO! Guest Editors Due 11/21


				CFP: Sound and Cities, 11/15/13


				CFP: Sound and Play 7/15


				CFP: Sound and Sports, 4/15/13


				CFP: Sound and Creative Processes, 1/1/13
		
					CFP: Aural Tricks and Sonic Treats, 9/1/11


		





				CFP: Sound and Pedagogy, 7/1/12


	











		Creative Commons License


		Home




							

		

	

		
		[image: ]
	

	
	
		
			
			
				VectorRaster-194×300


				
				Published  May 28, 2014 at 194 × 300 in Sounding Out! Podcast #29: Game Audio Notes I: Growing Sounds for Sim Cell				 | Leave a comment
				

				
					
											
							« Previous

							Next »

							

						

																[image: ]

													
								Vector image on the left, raster graphics on the right.


							

											

					Share this:

		
				Share on Reddit (Opens in new window)
				Reddit
			

		


		
				Share on Bluesky (Opens in new window)
				Bluesky
			

		
				Share on Threads (Opens in new window)
				Threads
			

		[image: ]


		


		Share on Tumblr

		
				Email a link to a friend (Opens in new window)
				Email
			

		
				Print (Opens in new window)
				Print
			

		






Like Loading...


									

			


				
	
	
		
		Leave a comment Cancel reply








			
			


Δ



	

	This site uses Akismet to reduce spam. Learn how your comment data is processed.




					

	



	
	
		
			




		

		
					

		
					

		
					

		

	



	
		
			
				Sounding Out!


			

			
				Website Powered by WordPress.com. 


			

			

		

	









	

		
	

		
		
										
						
														Comment						
						
					


											
								
			
			Subscribe
		
		
			
			Subscribed
		
							
							

							
															
													
			
				[image: ]				Sounding Out!			
		


										

									
																						Join 9,528 other subscribers

																					
										
										

										
										
										
										
																				
											
												Sign me up											
										

									

											
										
											Already have a WordPress.com account? Log in now.										

									


								


															

						

					


											
						
														Privacy						
						
					


									
								
					

					
						
										
			
				[image: ]				Sounding Out!			
		


										
										
			
			Subscribe
		
		
			
			Subscribed
		
								


																Sign up


									Log in


																		
										
											Copy shortlink
											
										
									


																		
									
										Report this content									
								


																	
									
										View post in Reader									
								


																	
									Manage subscriptions
								


																		Collapse this bar


														


					

				

			


		


	

	


	
	
							

			
			
								
					
						
			
	














	
	%d




	 
[image: ]


		 	




Sounding Out! - Sounding Out! Podcast #29: Game Audio Notes |: Growing Sounds for Sim Cell

truly random sense of variation was lost, this method still conveyed the intensity of impacts (and
other similar events) generated by the physics engine of the game.

An image of the inexpensive open-source computer: The Rasberry Pl. Photo used
with permission by the author.

PD is a great way to learn and play with digital audio since you can change the patch while it is
running, just like you might do with a real analogue synthesizer. There's plenty of other neat stuff
that PD can do, like being able to be run on the Raspberry Pi, so you could code your own effects
pedals and make your own synths using PD for around $50 or so. For video games, you can use
libPD to integrate PD patches into your Android or iOS apps as well. | hope this essay has offered
some insight as to my process when using PD. I've included some links below for those
interested in learning more.

https://doi.org/10.59350/100f3-mxy20 Page 5
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https://youtu.be/0xr4al1C24E

Additional resources:

”

- “The Generative Music and Procedural Sound Design of Sim Cell” — School of Video Game
Audio

- Pure Data - download extended from Puredata.info for all platforms

- Download 10 free patches demonstrating the sound effects in Sim Cell from my site at
VideoGameAudio.com - search for “Patches” section for “10 Procedural Sound Design
Patches” — Power down, fat synth, spaceship, whoosh, robot blabber, missile, alising scream,
alien blast, computery, explosion and bonus synth cat meow sound

- Miller Puckette’s book “The Theory and Technique of Electronic Music” - free 300+ page
book using Pure Data

- “Designing Sound” by Andy Farnell has great patches in it from fires to guns to birds - great
for game audio

- Download student patches from previous times I've taught at Emily Carr University

Leonard ). Paul attained his Honours degree in Computer Science at Simon Fraser University in BC,
Canada with an Extended Minor in Music concentrating in Electroacoustics. He began his work in
video games on the Sega Genesis and Super Nintendo Entertainment System and has a twenty
year history in composing, sound design and coding for games. He has worked on over twenty
major game titles totalling over 6.4 million units sold since 1994, including award-winning AAA
titles such as EA's NBA Jam 2010, NHL11, Need for Speed: Hot Pursuit 2, NBA Live ‘95 as well as the
indie award-winning title Retro City Rampage.

He is the co-founder of the School of Video Game Audio and has taught game audio students
from over thirty different countries online since 2012. His new media works has been exhibited in
cities including Surrey, Banff, Victoria, Sao Paulo, Zurich and San Jose. As a documentary film
composer, he had the good fortune of scoring the original music for multi-awarding winning
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documentary The Corporation which remains the highest-grossing Canadian documentary in
history to date. He has performed live electronic music in cities such as Osaka, Berlin, San
Francisco, Brooklyn and Amsterdam under the name Freaky DNA.

He is an internationally renowned speaker on the topic of video game audio and has been invited
to speak in Vancouver, Lyon, Berlin, Bogota, London, Banff, San Francisco, San Jose, Porto,
Angouléme and other locations around the world.

His writings and presentations are available at http://VideoGameAudio.com

Featured image: Concept art for Sim Cell. Used with permission (c) 2014 Amplify.
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[image: Sound and Pleasure2]A pair of firsts! This is both the lead post in our summer Sound and Pleasure series, and the first podcast in a three part series by Leonard J. Paul. What is the connection between sound and enjoyment, and how are pleasing sounds designed? Pleasure is, after all, what brings y’all back to Sounding Out! weekly, is it not?


In today’s installment Leonard peels back the curtain of game audio design and reveals his creative process. For anyone curious as to what creative decisions lead to the bloops, bleeps, and ambient soundscapes of video games, this is essential listening. Stay tuned for next Monday’s installment on the process of designing sound for Retro City Rampage, and next month’s episode which focuses on the game Vessel. Today, Leonard begins by picking apart his design process at a cellular level. Literally! -AT, Multimedia Editor
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https://soundstudiesblog.com/wp-content/uploads/2014/05/growing-sounds-for-sim-cell_leonardjpaul_sovga_soundingoutpodcas.mp3
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Game Audio Notes I: Growing Sounds for Sim Cell


Sim Cell is an educational game released in Spring 2014 by Strange Loop Games. Published by Amplify, a branch of News Corp, it teaches students how the human cell works. Players take control of a small vessel that is shrunk down to the size of a cell and solve the tasks set by the game while also learning about the human cell. This essay unpacks the design decisions behind the simulation of a variety of natural phenomena (motion, impact, and voice) in Sim Cell.


For the design of this game I decided to focus on the elements of life itself and attempted to “grow” the music and sound design from synthetic sounds. I used the visual scripting language Pure Data (PD) to program both the sounds and the music. The music is generated from a set of rules and patterns that cause each playback of a song to be slightly different each time. Each of the sound effects are crafted from small programs that are based on the design of analogue modular synthesizers. Basic synthetic audio elements such as filtered noise, sawtooth waves and sine waves were all used in the game’s sound design.




[image: An image of the game's space-like world.]A screenshot of Sim Cell’s microscopic space-like world. Used with permission (c) 2014 Amplify.





The visuals of the game give a feeling of being in an “inner space” that mirrors outer space. I took my inspiration for Sim Cell‘s sound effects from Louis and Bebe Baron’s score to Forbidden Planet. I used simple patches in PD to assemble all of the sounds for the game from synthesis. There aren’t any recorded samples in the sound design – all of the sound effects are generated from mathematics.


The digital effects used in the sound design were built to emulate the effects available in vintage studios such as plate reverb and analog delay. I found a simulation of a plate reverb that from a modified open source patch from the RjDj project, and constructed an analogue delay by using a low-pass filter on a delayed signal.


https://www.youtube.com/watch?v=3m86ftny1uY&feature=youtu.be


In keeping with the vintage theme, I used elements of sound design from the early days of video games as well. Early arcade games such as Space Invaders used custom audio synthesis microchips for each of their sounds. In order to emulate this, I gave every sound its own patch when doing the synthesis for Sim Cell. I learned to appreciate this ethic of design when playing Combat on the Atari 2600 while growing up. The Atari 2600 could only output two sounds at once thus had a very limited palette of tones. All of the source code for the sounds and music for Sim Cell are less than 1 megabyte, which shows how powerful the efficient coding of mathematics can be.




[image: Vector image on the left, raster graphics on the right.]Vector image on the left, raster graphics on the right. Photo used with permission by the author.





Another cool thing about generating the sounds from mathematics is that users can “zoom in” on sounds in the same way that one can zoom in to a vector drawing. In vector drawings the lines are smooth when you zoom in, as opposed to rasterized pictures (such as a JPEG) which reveal a blurry set of pixels upon zooming. When code can change sounds in real-time, it makes them come alive and lends a sense of flexibility to the composition.


For a human feeling I often filter the sounds using formant frequencies which simulate the resonant qualities of vowel sounds, thus offering a vocal quality to the sample. For alarm sounds in Sim Cell I used minor second intervals. This lent a sense of dissonance which informed players that they needed to adjust their gameplay in order to navigate treacherous areas. Motion was captured through a whoosh sound that used filtered and modulated noise. Some sounds were pitched up to make things seem like they were travelling towards the player and likewise they exploited a sense of doppler shift when pitched down, giving the feel that a sound was traveling away from the player. Together, these techniques produced a sense of immersion for the player while simultaneously building a realistic soundscape.


Our decision to use libPD for this synthesis turned problematic and its processing requirements were too high. In order to remedy this, we decided to convert our audio into samples. Consider a photograph of a sculpture. Our sounds, like sculpture in the photograph, could now only be viewed from one direction. This meant that the music now only had a single version and that sound effects would repeat as well. A small fix was exporting the file with a set of five different intensities from 0 to 1.0. Like taking a photograph from several angles, this meant that the game could play a sample at intensity levels of 20%, 40%, 60%, 80% and 100%. Although a truly random sense of variation was lost, this method still conveyed the intensity of impacts (and other similar events) generated by the physics engine of the game.




[image: An image of the inexpensive open-source computer: The Rasberry PI]An image of the inexpensive open-source computer: The Rasberry PI. Photo used with permission by the author.





PD is a great way to learn and play with digital audio since you can change the patch while it is running, just like you might do with a real analogue synthesizer. There’s plenty of other neat stuff that PD can do, like being able to be run on the Raspberry Pi, so you could code your own effects pedals and make your own synths using PD for around $50 or so. For video games, you can use libPD to integrate PD patches into your Android or iOS apps as well. I hope this essay has offered some insight as to my process when using PD. I’ve included some links below for those interested in learning more.





Additional resources:



		“The Generative Music and Procedural Sound Design of Sim Cell” – School of Video Game Audio


		Pure Data – download extended from Puredata.info for all platforms


		Download 10 free patches demonstrating the sound effects in Sim Cell from my site at VideoGameAudio.com – search for “Patches” section for “10 Procedural Sound Design Patches” – Power down, fat synth, spaceship, whoosh, robot blabber, missile, alising scream, alien blast, computery, explosion and bonus synth cat meow sound


		Miller Puckette’s book “The Theory and Technique of Electronic Music” – free 300+ page book using Pure Data


		“Designing Sound” by Andy Farnell has great patches in it from fires to guns to birds – great for game audio


		Download student patches from previous times I’ve taught at Emily Carr University





–


Leonard J. Paul attained his Honours degree in Computer Science at Simon Fraser University in BC, Canada with an Extended Minor in Music concentrating in Electroacoustics. He began his work in video games on the Sega Genesis and Super Nintendo Entertainment System and has a twenty year history in composing, sound design and coding for games. He has worked on over twenty major game titles totalling over 6.4 million units sold since 1994, including award-winning AAA titles such as EA’s NBA Jam 2010, NHL11, Need for Speed: Hot Pursuit 2, NBA Live ’95 as well as the indie award-winning title Retro City Rampage.


He is the co-founder of the School of Video Game Audio and has taught game audio students from over thirty different countries online since 2012. His new media works has been exhibited in cities including Surrey, Banff, Victoria, São Paulo, Zürich and San Jose. As a documentary film composer, he had the good fortune of scoring the original music for multi-awarding winning documentary The Corporation which remains the highest-grossing Canadian documentary in history to date. He has performed live electronic music in cities such as Osaka, Berlin, San Francisco, Brooklyn and Amsterdam under the name Freaky DNA.


He is an internationally renowned speaker on the topic of video game audio and has been invited to speak in Vancouver, Lyon, Berlin, Bogotá, London, Banff, San Francisco, San Jose, Porto, Angoulême and other locations around the world.


His writings and presentations are available at http://VideoGameAudio.com
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