Breaking the Silence:
The Sound of Hardspace: Shipbreaker

Ben McCullough
Audio Director - Lynx Team, Blackbird Interactive
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What is Hardspace: Shipbreaker?

e Sci-fi zero-g spaceship salvaging game
Satirical future job simulator

Blue collar aesthetic

Physics-based gameplay

PC Early Access now,

consoles soon(ish)
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What is Hardspace: Shipbreaker?

It’s like shucking a husk of corn, if there were

a chance the corn could explode in your face.
- Polygon
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In this talk...

e Rules-based approach to the sound of HSSB

e Dealing with “there’s no sound in space”

o My nemesis g
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http://drive.google.com/file/d/1djFkfbnKdflIH_SpyUvZ-Rhlcrhh2VTV/view
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Creative Challenges

Boiled down to:
- Sometimes the player would be able to hear conventional acoustic sounds

- But most of the time they would not!

Too many variables...!

Simulation! ‘

But it’s so
diverse!
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Rules

1. This is a Physical Sound, transferring according to conventional acoustics.
2. This is a Fictionalized Sound, existing thanks to an established piece of in-game technology.

3. This is an abstract Internal Sound, representing the player's emotional/mental state.

Not just sound effects - we applied them to music too.
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Rules WIP

Garrett Reisman, former NASA astronaut:

Mostly what you hear is the sound of the pumps and fans that circulate air and
water through your suit... it’s not the silent lonely environment with no sound other
than your own breathing like often depicted in the movies. Plus, you are wearing a
headset so you have the sound of your crewmates and the folks in Mission Control
talking to you fairly regularly.

https://slate.com/human-interest/2013/10/what-sounds-do-astronauts-hear-
during-a-spacewalk.html|
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https://slate.com/human-interest/2013/10/what-sounds-do-astronauts-hear-during-a-spacewalk.html

Rules WIP

Conversation with NASA astronaut Ron Garan:

Even outside on a spacewalk, there is no silence. Indeed, it would have been
worrying if there had been, because it would have meant that the pumps circulating
air for him to breathe had stopped working.

https://www.discovermagazine.com/the-sciences/what-does-space-sound-like
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https://www.discovermagazine.com/the-sciences/what-does-space-sound-like

Rules WIP

Article "Can humans hear in space?”:

Let's say that you're drifting through space while wearing a space suit and you
accidentally bump your helmet into the Hubble Space Telescope. The collision would
make a sound that you could hear, even though you're in space. That's because the
sound waves would have a physical medium to move through: Your helmet and the
air inside your space suit.

https://science.howstuffworks.com/humans-hear-in-space2.htm
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https://science.howstuffworks.com/humans-hear-in-space2.htm

Rules WIP
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Rule 1 - Physical Sounds

e First order physical sounds:
the stuff that's happening INSIDE your suit

e Second order physical sounds:
the stuff that's happening OUTSIDE your suit

e Third order physical sounds:
the stuff that’'s IN CONTACT with your suit
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Rule 1 - Physical Sounds

e First order physical sounds:
the stuff that's happening INSIDE your suit
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Rule 1 - Physical Sounds

First order physical sounds: the stuff that’s happening INSIDE your suit

Fans

Pumps

The suit’s background electrical systems
The player’s breathing

e (Sounds coming through the in-helmet speaker
o NPC Voices
o Music)
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Rule 1 - Physical Sounds

First order physical sounds: the stuff that’s happening INSIDE your suit

Fans

Pumps

The suit’s background electrical systems
The player’s breathing
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Rule 1 - Physical Sounds

First order physical sounds: the stuff that’s happening INSIDE your suit
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Rule 1 - Physical Sounds

Examples
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http://drive.google.com/file/d/1o0gCsUaFvjfsILINmB5qKSEQTjx8m8tP/view

Rule 1 - Physical Sounds

e Second order physical sounds:
the stuff that's happening OUTSIDE your suit
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Rule 1 - Physical Sounds

Second order physical sounds: the stuff that’s happening OUTSIDE your suit

In a pressurised environment:
e Standard acoustic sounds with reverbs etc
e BGs, point emitters, physics sounds
e |.e. normal stuff! A little slice of familiarity!
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Rule 1 - Physical Sounds

e Third order physical sounds:
the stuff that’'s IN CONTACT with your suit
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Rule 1 - Physical Sounds

Third order physical sounds: the stuff that’s happening to things your suit is IN CONTACT with.

Article "Can humans hear in space?”:

Let's say that you're drifting through space while wearing a space suit and you
accidentally bump your helmet into the Hubble Space Telescope. The collision would
make a sound that you could hear, even though you're in space. That's because the
sound waves would have a physical medium to move through: Your helmet and the
air inside your space suit.

https://science.howstuffworks.com/humans-hear-in-space2.htm
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https://science.howstuffworks.com/humans-hear-in-space2.htm

Rule 1 - Physical Sounds

Third order physical sounds: the stuff that’s happening to things your suit is IN CONTACT with.
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Rule 1 - Physical Sounds

Third order physical sounds: the stuff that’s happening to things your suit is IN CONTACT with.

Touch-transferred sound:
e Grounds the player in the world
e Makes objects feel distinct and believable
o Gives objects a sense of containing working systems
e \ery tactile experience
e Can be used for gameplay feedback
o Hazard management
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Rule 1 - Physical Sounds

Third order physical sounds: the stuff that’s happening to things your suit is IN CONTACT with.

Touch Transfer RTPCs

B ™ Touch Transfer

e GrabTT Touch_Transfer_Active_Grab

® Proximity TT _1"  Touch_Transfer Active Physics
_ & Touch_Transfer Active Prox

® PhySICS TT B & Upgrades
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Rule 1 - Physical Sounds

Third order phy3|cal sounds the stuff that’s happenln 0 to th|n gs your sult is IN CONTACT with.
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Rule 1 - Physical Sounds
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Rule 1 - Physical Sounds

Third order physical sounds: the stuff that’s happening to things your suit is IN CONTACT with.

Obiject check for contact:
RTPC is raised on the
object itself
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Rule 1 - Physical Sounds

Third order physical sounds: the stuff that’s happening to things your suit is IN CONTACT with.
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Rule 1 - Physical Sounds

Third order physical sounds: the stuff that’s happening to things your suit is IN CONTACT with.
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Rule 2 - Fictionalised Sounds

2. This is a Fictionalized Sound, existing thanks to an established piece of in-game technology.
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Rule 2 - Fictionalised Sounds
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http://drive.google.com/file/d/1y24F7lcqMM4NBPP9g9bb4B6pIf4X8Xtv/view

1 Resynth_realtime_FX_17 DEMO.pd* [edit] - D:/Be
ile Edit Put

Find Media Window Help

|_r xMix_Dry_Lvl @hv_param @ 1 @
HIX dry 1wl

s dry_lvl

|_r xHiz_RandoFlange_Lvl @hv_param @ 1 @

MIX randoFlange_Lwvl

I
s rmdFlng_Llvl

|_r xHix_DegradedFlange_Lvl @hv_param @ 1 @
HIX degraded_flange_lvl

I
s dgrFlng_lvl

|_r xHiz_Beep Lvl @hv_param & 1 @

HIX short_beep_lwl

I

r xMixz_ThrukhileBeeping Lvl @hv_param @ 1 1

HIX thruWhileBeeping_Lwl

[ I | r beep_bng

- zMix_ThruwhileStuttering Lvl @hv_param @ 1 @

HIX_thruwhileStuttering_lwvl
[[ | |_r 5tulter_|:mg|

5 tws_stutter_lvl

|_r xHix_Stutter_Lwl @hw_param & 1 El|
HIX stutter_Llvl

s stutter_lwl

|_r zHix_MakeupGain Ghv_param @ 18 1

5

qun sfx_env_hazard_flame_plume.wav i
r

reads £ /
\‘_—_
wWwise channel configuration: LFE|

2
dac~ 123456

RANDOM FLANGER CO

zm CH_1 - D:/BenM_Work/_Lynx/Pd work/Realtime Re...

File Edit Put Find Media Window Help
inlet-~
t ranl:luF'L_LErpTin'El
1
Eelreanh delayel-chl 5EI'E'|
. Hr randuFl_fEEdhackl
_’ .

|_r RandoFLange_ReRand_Periocd @hv_param 5 10606 2]’5|

rg_uda?'ﬁ—nge_ rerand_period

755.7|

|_r RandoFlange_Feedback @hv_param 8 6.99 EII.S4|

* 0.081

r b |_r RandoFlange_HinDelTime @hv_param 8.1 2 1.3
_;nd{FlangE_m:inDElTine

F randoFl_feedback |

1.267|

|_r RandoFlange_Lerp_Time @hv_param 18 1866 18
rafidoFlange_lerp_time

25.59|

F rananl_lerpl’in'e|

|_r RandoFlange_HPF &hv_param 20 10666 200
_g._udnflange_high_pass

L ———— s
s randoFl_hpf

|_r RandoF Lange_LPF @&hv_param 20 10000 300

tandeFTange_Llow_pass
_——1T" T |
s randoFl_lpf
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Eelv rite~ delay®l-chl lﬂlﬂﬂl

hip~Tr randoFl_hpf

Lop~Nr randoFl_lpf

samphold-Nr~ degrPhsr

hip-Hr degr_hpf

Lop~Nr degr_Llpf

r beep_hpf |_r bEEp_dE'LarGra:LHSiZEl

EELFEEE'= delaydz-chl 5a-e|

hip~| |*~ Hr beep_feedback
4~ r beep_int_6_a
r beep_int_1_a

Helwrii e~ delayd2-chl 1888

*~ Nr beep_lwl

r stutter_int_8_a

r stutter_int_1 a

r tws_siftter_1

e |_r stutter_l:lelarﬁra:i.nﬁizel
Eel read~ delayf3-chl 1Eﬁ|

= Nr stutter_fEE:IJarckl

—|_dEL'h'rit e~ delay®3-chl l&&l

5 r stutter_int_1 b

Q T r stutter_int @ b
r tws_bde; v .

r beep_int_ 1 b

r stutter_lvl

*~ Mr makeup_lvl

[outlet~

——

E EtLI'ttEI'_fE-E-Cl}E-Ckl

&
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Rule 2 - Fictionalised Sounds

Resynthesis - how we explain it to the player
e Not on by default

-

WORK SUIT

e |s an optional upgrade WORK SUTT

AUDIO RESYNTH 1

e Three upgrade levels
affecting range

Mixed results!
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Rule 2 - Fictionalised Sounds

Stuck Buffer Effect

e an established piece of in-game technology malfunctioning

A tribute to...

e ——

MIDI TRIGGER

+3.00

[ TEmPO SYHC £/
[ [ T 8| | Y5 | EN [T |
LFO SHAPE LFO SHAPE
E E

DIVISOR LFO RATE g U g  BUFFER LFD RATE
. BN - ; o an -

DIVISOR LFO DEPTH

EUFFER LFD DEFTH
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http://drive.google.com/file/d/1yOULwgVlU2D-DCtFmtBHoeCGVG9WQVkJ/view

o BMC_StuckBuffer_Wwise_06_5tayStuck_05.pd™ [edit] - D:/BenM_Work/_Lyn:/Pd work/Stuck Buffer

File Edit Put Find Media Window Help

loadbang| TRIGGER EFFECT ON RTPC VALUE OF 1| bufferdl bufferoz bufferd3 bufferdd bufferds bufferds
UNSTICK oN o
s b
|r _stick ghv_param 0 1 8| BUFFER PLAYBACK LENGTH|
]

r BufferLengthfin @hv_param 1 1000 iI.BI
| ]

-
Bang the max to force re-rand -:-l
r BufferLengthBax @hv_param 1 1000 250

r stk

CLEAR THE BUFFERS|
ade~ 123456

e -
TO THE BUFFERS| buffertl const ai
start '
bufferd2 const 0

[Fabwrite~ bufferol]
Falrurile-» hu!ferﬂlzl E'rufferﬂ3 const @ m
tabwrite- bufferd3 ::[ .
H r BufferLengthSlewTime @hv_param 0 1000 700
tabwrite~ bufferdd bufferéd const 6 k I I
Fdﬂ'ritr— h-ufferﬂSI IlmfferS const @ r stk [
[tabwrite~ bufferos| [Line]
i Wait for the delay below this one to have ->|[delay 1
bufferss const 6 the right value by the time it gets hanged| mex 1

[EMG - 1
DRY SIGHAL LVL| BUFFER TH - HUST NEVER BE 0!

r Mix_DryThrulvl @&hv_param @ 1 &

BUFFER PLAYBACK LENGTH MODULATION|
BUFFER SIGMAL LVL|

r Hi:_stu:kﬂﬂtﬂ:'i( ghv_param @ 1 1

G r BufferReRandTimeMin @hv_param 50 10000 ZEBI
'

<0l
JI

ang the max to force re-rand -bl

l\\ BufferReRandTimeMax @hv_param 50 10000 2000
|
" a2
o o
1 Jisbresd- butferoz v'
’ " tabread- buffer3
hbrnd» buf ferod ‘\ [ 50]
- Jisbresd- bufferos D<geley] 1538
tabread- bufferd6 s _dollod
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€ Game -

WWWw. BANDICAM.com

e v e ——
HAWK INS E.u.u. '

Dizplay 1 t Free Asparr : Eeale

‘Debug Menu &

00:03:24:224

- ‘."'_"‘ . W e—

| 398

FUEL HEALTH SUIT



http://drive.google.com/file/d/1mEertVr7j8L3cDBFh8JhAX24PsJvmFFx/view

Rule 3 - Internal Sounds

3. This is an abstract Internal Sound, representing the player's emotional/mental state.

. — . =3 ‘\%‘
@ GOC GAM= DEVZLOPERS CONFERENCE | July 19-23, 2021 | #GDC21 -



Rule 3 - Internal Sounds

Internal Sounds - represent the player's emotional/mental state

Emotions

Tension

Fear

Psychological State
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i L ; — L amasCg ™ Patch Kit
il I r - __— : o
d-.__._______-—
- —-l-"'-"*-‘_“___
-l
a##ﬂ,#ﬁﬁ,ﬂ#—# 'ﬁ.l;i" — I"T. EAHHLﬂEuhqtcHﬂﬁﬂ;HILHWD?EUH“ |
; - H MINIMISE LYNX'S EMPLOYEE EXPIRY STATISTICS. ‘ »
__.__,...--""" e .l.’-"_-, & j , Ill -
> : o . . Py _ |
.H’#H;z#f P "f_. / | \
= - ’r‘ I 4 i | -
v o S "
fps: 19.45 ms | 51. 2 ' ’ o
avg: 18.71 ms |g53 48l A r
low: 19.45 ms |t;.4cl fps P y 3 f
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P4: Mynx/main. game
Gil: unknown

wi 412712021 3:08 PM


http://drive.google.com/file/d/1oVjqkhl_r3s0xDjs1juvecRsuNPVOAbu/view

Rule 3 - Internal Sounds

Internal Sounds - represent the player's emotional/mental state

VEAR (visually-evoked auditory response)
The brain hears sounds that aren’t there

We don’t use this very much i
(it's a bit too close to cheating)
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i
1

P il e iwﬂw.-w.r |

, ' § ' CANCEL TETHERS
' . s— G TETHERS 358
SCANNER | & - . “_ - J 182502-CyanMargarita
HELMET LIGHT |« — P4: //lynx/main game
fps: 23.84 ms | 41.94 Ips e
avg: 21.49 ms | 46.52 fps ' L
low: 23.84 ms | 41.94 fps

Git: unknown
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http://drive.google.com/file/d/1FxX9s5HfWMIhX-NFv5-jP6usx5mrZY7l/view

Music Rules \!!é-

o ®

‘CmEOOO*GJ"T‘m r_’m
How the rules work with music Dt /| ot [T —

Focev Poc ALmS /s m'ewgp?

TOVGH - RoRNE J

(IvC. MPACES )

/ Woy- Digerc I\ b BREE

@ IR, et S — il ~ N
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Music Rules \Q-

o ®

v

—~
M:s:.: mol\.lesdbetwe:n b:lng : / WD%EW%E
a fictionalised sound and an TS, e
internal sound = Q
- :
. -
Starts in the world, then moves | |
into the player’s head |
d e Music moves from
. 'he speaker” to
2 the player’'s head”
Then bring it back into the world = ;
with a bump = Preadt |
. A
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http://drive.google.com/file/d/1NI4bjjPT-7i9pxma8RldkVjfhFC5CUgK/view

Implementation Challenges oo

Triggering a “change” instead of triggering a “sound”

Event from game — state query — choose an event to play

Event from game — state query — choose a sound to play /

(W GDC_ GAM= DEV=LOPERS CONrER=NCE | July 19-23, 2021 | #GDC21 Q - _



Implementation Challenges

rty Editor

Add State Group >> Copy States Values.,.

In_Pressursed_Area

-+ I+
4 Fe T Y d i 1

Widise G... 3 Define austom G| false

o
Wiz _G... < > Define custom O [true

Wwase G... : Diefire custom Resynth_Range_Limit

RS Limit Lvi2

RS_Limit_Lvi3

(]
O |RS_Limit 12
L)
0 RS Limit Off

e 'rlrll‘\-'\l'S-E'_r_-:a.I"l _:f_'ustcl':.

Effect

Reset Effect Settings

ather

Destance 100 wSlew

AN EIIIINNY I g pEmE e B

[+
1]
L+
4]
L+
4]
4]
L+
1 +]
1]

Onrerrice Color
™= | | FX - Contents Editor
Color
Srnulabion V.. ]
Cryg
g [nterpotatio.. Slewl Rate
Demo Charge Explosion A 100
tiack s
Electricty g =
Flame
Birnd to Bullt-,.. Distance

Loty W 1039 V= 1009




Implementation Challenges &

o WiOTR_LOE ¥

= B Interactive Music Hierarchy

== 1
= ™ Default Work Unit

x| 2

|+
[+ Dummy_Helmet_Smash_Switcher == 3
| Dummy_Resynth_Range_Switcher -
= RS Lirt OF = Dummy_Silence - Music Segment Editor - 1 child
Dur iy _Silence
S_Lwll _Unpressurised
Dun my_Silence
RS_Lvl2 Unpressurised
Dum ny_Silence
RS_Lvl3 Unpressurised
£ Dumiy_Silence Voice Volume
Dummy_Time ne_HelmetToScore
Music_FE_Int 1_Loading
MusInLevel
MusIntroGhos Ship
MusMarrative
Overlay_Dange *_Score
Owverlay_0OneSh ts_Score
Mus_Splashscoree s

Cues Clips/Loops Envelopes: Highpass

m
Radd

£33

i3 43

IJ’

|+
|+
|+
= =
= i
|+
|+
[+

Dummy_Resynth_Range_Switcher - Music Switch Container Assodation Editor - 4 children

Dummy_Resynth_Range_Switche - - Contents Editor - 4 children
Path
RS_Limit_Off Wafault Work Lnit\mee—-- = enp
RS_Lvll_Unpressurised \Default Work Unit\Dummy_Resynt
RS_Lvl2_Unpressurised \Default Work Unit\Dummy_Resynt
RS Lvl3 Unpressurised \Default Weork Unit\Dummy Resynt

vent Viewer

tered | Current Selection | Qrphans (0]

L

&= Dummy_Resynth_Range_Switcher (3) Mode:  BestMatch Path Filter:
state_mainFlow_FE

state_mainFlow_level — :
state_mainFlow_HAB upgrade_01.false RS_Lvll_Unpressurised

Path
dl

upgrade_02.false &= RS_Lvl2_Unpressurised
upgrade_03.false &= RS_LvI3_Unpressurised

*® ™ RS_Limit Off
=  Dummy_Resynth_Range_Switcher - Transport Contral

GOC GAM= DEVZLOPERS CONFERZNCE | July 19-23, 2021 | #GDC21




Implementation Challenges oo

A million micro-systems

Changes in non-audio systems would break audio systems

o S
o S
o C

nip lighting system
Nip component spawning system

nanges to upgrades and difficulty curves
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A Bit of Good Fortune (22

An incredibly supportive team

e Audio is taken seriously by everyone on the team.
e Game director and producer push for great audio
e Supportive tech director - prioritises features like Touch Transfer.
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So Is It Working?

So far, yes! Lots of love for audio in our steam reviews & discord

| also have to add a note about the absolutely great work with the Audio Design and interface.

Hat's off to the game's sound design team. The first time | pulled a reactor from its housing,

For me, that is the biggest draw for the game: immersion. It’s easy to get lost in this game, as
the sound and ‘weight’ of everything feel great. Everything is presented in context, and the
S : : N e = ST : fadlar
ne degree,

There's a lot of great elements supporting verisimilitude, with

the music and audio as standouts. There's a very clever dynamic
Sys
mo
me

- i
~ atmnonecnhoaro
10 allillQs] ele

dar The attention to detail in this game is very satisfying. The physics feel *great*, and the

act 01 auralscape is top-tier. The background music is a light twangy banjo tune with some humming,
which i Listen. Just listen to the sounds around you. Listen to the tethers inside a pressurized vessel.

the soff Listen to the thumping of the music. Listen to the Splitsaw as it cuts. Listen to the hisses and

hear. T the groans of the environment, the vibrations of a ship still powered. Listen to the explosions.

*very* Listen even to the silly music that plays when you hit your head or get electrocuted. Listening

to your surroundings lets you know how much BBI loves their game.

| can't get over how beautiful sounding this game is. | feel as if I'm actually working out in deep
space, cutting up ships (not that | know how that feels, obviously).

® GOC. GAMZ= DEVZLOPERS CONFERZNCE | July 19-23, 2021 | #GDC21 . :




So Is It Working?

Good press response

RO CK 7 reasons | have fallen for
PAPER Hardspace: Shipbreaker

SHOTGUN -

PC gaming since 1873

“The fun way to test the pipes is
to put your hand on them. Press
the X or Z buttons and you'll
reach out with either hand, and
press it against the pipe. If
there's fluid moving inside,
you'll hear a wonderful gurgling
sound.”

"They can't understand our love. We'll be rid of them soon, my darling.”

@ GOC GAM= DEVZLOPERS CONFERZNCE | July 19-23, 2021 | #GDC21 Q r




So Is It Working?

CGA nominations

Sponsored by:

NEWS & ARTICLES v NOMINEES ABOUT v Best Score / Soundtrack

e A Fold Apart

e Assassin’s Creed Valhalla
e Hardspace: Shipbreaker
e Immortals Fenyx Rising

e Spiritfarer

Best Audio Design

e Assassin’s Creed Valhalla
e Dauntless

e Hardspace: Shipbreaker
e Star Wars: Squadrons

HERE ARE ALL THE CANADIAN GAME > Watch Dogs: Legion
AWAR




Conclusion

“There’s no sou

y/ | ”
S8ay] & souﬂd 7 >Pace
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Thanks!

hardspace-shipbreaker.com
u @benmcben

HARDSPALCE

SH

— | ' »
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https://hardspace-shipbreaker.com/
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