


!"#$%$&'(#)*%"+$%+,-&+./%0&&*%-&,&+$&.%+*.%120,#$"&.3
4(%#$%+5+#,+0,&%()%-&+.%)*,#*&%+(%"((16778883(#*/2-,3')97:+("&+.;81;',)2.3

Cloud Computing: Cloud Computing: 
    growth without boundsgrowth without bounds  0011

 02Preface                              ... i
Introduction              ... iv
Executive Summary       ... vii

1.1  I!roduc"n      ... #1 

1.2  5th ki$,       ... #9
  ceo %e& cronan  

1.3  'ch pl()m technologi*   ... 016
  Co-f+,r & C- .w'd churchw'd 

1.4  graphics proc*sing un/ (gpu): ... 021 
 V/al ) r0l-1me 3d  

1.5  per)ce s2w'e,    ... 025
  ryan l’/ali3 4 k(ie co5



 02Sound Mitigation:Sound Mitigation:  
Performance MattersPerformance Matters

<-+*./*%=)"*$)*>%+%');1-).2'&-%):%!"#$%"&>%())?%)*%("&%-),&$%):%1-).2'(#)*%$)2*.%9#@&-%
+*.%$21&-5#$#*A%$)2*.%&.#()-3%4*%("#$%#*$#A"(:2,%#*(&-5#&8>%"&%)B&-$%+.5#'&%:)-%+$1#-#*A%$)2*.%

.&$#A*&-$%+*.%&91"+$#C&$%("&%#91)-(+*'&%):%#*',2.#*A%$)2*.%#*%&+-,/%'-&+(#5&%.#$'2$$#)*$%()%
#.&*(#:/%+$1&'($%):%1-).2'(#)*%.&$#A*>%')$(29&%.&$#A*>%)-%)("&-%:+'()-$%8"&-&%"&,1:2,%*)(&$%

'+*%&,&5+(&%("&%D2+,#(/%):%$)2*.%'+1(2-&.%.2-#*A%1-).2'(#)*3%E&%+,$)%$"+-&$%"#$%&@1&-#&*'&%):%
'-&+(#*A%+*%#99&-$#5&%$)2*.$'+1&%:)-%("&%:#,9%+*.%("&%'"+,,&*A&$%"&%:+'&.3

F!"#$%&'()%$)2*.%.&$#A*>%.#+,)A2&>%1-)0,&9;$),5#*A>%GH%I'-&&*$>%$)2*.%0,+*?&($>%#G)()1&>%*)#$&%-&.2'(#)*>%
9#'-)1")*&>%-&')-.&->%0))9%)1&-+()->%1)$(;1-).2'(#)*>%J),&/>%KLH>%9#@#*A>%9+$(&-#*A>%&D2#19&*(>%$):(8+-&>%1,2A#*$>%

-&:,&'(#)*$>%-&5&-0>%:#,9%$'")),>%+*.%9&*()-$"#13M

2.1   Interview: Brandyn Johnson 
050 ...                 (Producer, Production Sound Mixer, Sound Editor)

N-#'%H#A*&/>%+%:)-9&-%I)*/%O#'(2-&$%&@&'2(#5&>%')*.2'(&.%+%$(2./%)*%$)2*.%9#(#A+(#)*%#*%
-&:,&'(#5&%PNL%$(+A&$%:)-%5#-(2+,%1-).2'(#)*3%E&%+#9&.%()%+5)#.%1)$(;1-).2'(#)*%',&+*;21%+*.%
1-#)-#(#C&%:#*+,%$)2*.%D2+,#(/%()%9+('"%("&%:#*+,%1#@&,$3%H#A*&/%2$&.%+*%+')2$(#'+,%QL%'+9&-+%
()%9+1%-&:,&'(#)*$%)*%("&%$(+A&>%8)-?#*A%8#("%$&(%+*.%')$(29&%.&$#A*&-$%+*.%2*#)*$%()%
:#*.%$),2(#)*$3%E&%0&,#&5&$%5#-(2+,%1-).2'(#)*$%$")2,.%1-#)-#(#C&%$)2*.%+*.%+5)#.%+2()9+(&.%
.#+,)A2&%-&1,+'&9&*(%()%9+#*(+#*%)-#A#*+,%1&-:)-9+*'&$3%

F!"#$%&'()%$)2*.%9#(#A+(#)*>%PNL%5),29&%$(+A&>%$)2*.%-&:,&'(#)*>%*)#$&>%:#*+,%$+91,&>%$)2*.%.&1+-(9&*(>%5)'+,%
1&-:)-9+*'&>%KLH>%+')2$(#'+,%QL%'+9&-+>%:-&D2&*'#&$>%.&'#0&,$>%R#$#I)*#'$%S)-1)-+(#)*>%1-&5#$>%(&'"5#$>%1-).2'(#)*%
.&$#A*>%*&A+(#5&%:#,,>%$)2*.%2(#,#(/>%GH%I'-&&*$>%:2-*#(2-&%0,+*?&($>%:,))-%9+($>%9#'-)1")*&$>%+*.%+')2$(#'+,%
')&B#'#&*($3M

2.2   Interview: Eric Rigney
      (Sound Mitigation Research, Sound Utility)                     ... 057



*+,-%&)%N-#'%H#A*&/

F!"#$%&'()%:#*+,%$+91,&>%PNL%5),29&(-#'%$(+A&$>%+')2$(#'+,%-&:,&'(#)*>%
+')2$(#'+,%*)#$&>%5#-(2+,%1-).2'(#)*>%.&;-&5&-0>%+90#&*(%$)2*.$>%
1-).2'(#)*%$)2*.>%$)2*.%-&:,&'(#)*>%*)#$&%9#(#A+(#)*>%1-&5#$7(&'"5#$>%
&D2#19&*(%*)#$&>%TRU%$8#('"&$>%+')2$(#'+,%$'-&&*>%L4V%$),2(#)*$>%
')99&-'#+,%$),2(#)*$>%GH%I'-&&*>%K#-E2$">%+')2$(#'+,%9#(#A+(#)*%
$'-&&*$>%'+9&-+%:-+9#*A>%1-).2'(#)*%.&$#A*>%$)2*.%.&1+-(9&*(>%
&D2#19&*(%9+*2:+'(2-&-$>%+*.%1)$(;1-).2'(#)*%1-)'&$$#*A3M

!"#$%+-(#',&%.#$'2$$&$%("&%'"+,,&*A&$%):%-&')-.#*A%',&+*%.#+,)A2&%)*%PNL%5),29&(-#'%
$(+A&$%+*.%#*;'+9&-+%5#$2+,%&B&'($%W4SRJXY%.2-#*A%1-).2'(#)*%.2&%()%+')2$(#'+,%
-&:,&'(#)*>%*)#$&>%+*.%("&%#9+A&;'&*(-#'%0#+$%):%1-).2'(#)*3%!"&%+2(")-%1-)1)$&$%5+-#)2$%
$),2(#)*$%$2'"%+$%')*$#.&-#*A%$)2*.%-&:,&'(#)*%+*.%*)#$&%9#(#A+(#)*%.2-#*A%1-&5#$7
(&'"5#$>%9#*#9#C#*A%1&-$)**&,%#*$#.&%("&%5),29&%.2-#*A%
$"))(#*A>%&91,)/#*A%TRU%$8#('"&$%()%-&9)(&,/%')**&'(%
?&/0)+-.$>%9)*#()-$>%+*.%9#'&%()%&,#9#*+(&%&D2#19&*(%
*)#$&>%+*.%2$#*A%+')2$(#'+,%9#(#A+(#)*%$'-&&*$%()%$"#&,.%
-&:,&'(#5&%$2-:+'&$3%!"&%+-(#',&%&91"+$#C&$%("&%*&&.%:)-%
'))1&-+(#)*%+*.%2*.&-$(+*.#*A%0&(8&&*%.&1+-(9&*($%()%
+5)#.%$)2*.%1-)0,&9$%.2-#*A%1-).2'(#)*3

2.3   Final Sample: Mitigating Reverbation 
and Noise on a Volume Stage, Guarding 
Original Dialogue Performance   ... 064



CREDITS

!!"#$%&$'()%'*+,$-%.#/0,$1+%/2-%+$.,*(2+%)*''%&$%1$'$/+$-%+3..$++*4$'5%*2%,#$%)$$6+%7(''()*28%,#$%1$'$/+$%(7%
,#$%/&(4$%.#/0,$1%/2-%+$.,*(2+9%:''%.(11$+0(2-*28%*27(1;/,*(2%/2-%6$5)(1-+%1$'/,$-%,(%,#$+$%+$.,*(2+%)*''%&$%

1$'$/+$-%/'(28%)*,#%,#$%73''%.(2,$2,%7(1%$/.#%1$+0$.,*4$%.#/0,$19

Executive Producer:  Erik Weaver 

Chief Administrative Officer:  Edie Meadows 

Interviewers:  Tom Thudiyanplackal, Rebecca Perry, 
     Peter Amodeo Gould (B TS Crew)

Lead Author:   Tom Thudiyanplackal 

Editor:   Robert Scott 

Designer:   Yeji Seo

Disclaimer     ... xvii

  0033

  0044

The State of the The State of the 
  Industry:  Industry:     Beyond TrendsBeyond Trends

FatheadFathead ::     a Proof-Of- a Proof-Of- 
   Concept Short Film   Concept Short Film

4.1 .... Key Co!ribu"rs: Proc#s Pipelin# $ %&nings

4.2 .... Project P&tners     4.3 .... I'u(ry R#)rc#

3.1 .... Ph*o+al E,!s, Extra-din&y M.sur#

3.2 .... Track / J)rney So F&

3.3 .... W0t &e / Key %&nings?

3.4 .... Economic Impact

3.5 .... 1uc23 $ Upski4ing



<-+*./*%=)"*$)*%A-+.2+(&.%:-)9%("&%ZIS%I'")),%):%
S#*&9+(#'%K-($%WISKY%8#("%+%U+$(&-%):%J#*&%K-($%#*%J#,9%

+*.%!R%O-).2'(#)*%#*%[\[]%+*.%"+$%$#*'&%8)-?&.%1-):&$;

$#)*+,,/%+$%+%1-).2'(#)*%$)2*.%9#@&->%0))9>%+*.%2(#,#(/%#*%

$)2*.%.&1+-(9&*($3
%
=)"*$)*%9&(%.#-&'()-%'3%S-+#A%O+((&-$)*%&5&*%0&:)-&%("&#-%

&.2'+(#)*%+(%ZIS%"+.%$(+-(&.3%E&%$+#.>%^_&%:)2*.%)2(%

("+(%8&%8&-&%0)("%+8+-.&.%("&%`&)-A&%P2'+$%I'"),+-;

How iT  

$"#1>%8"#'"%')5&-&.%(2#(#)*%:)-%("-&&%/&+-$>%)5&-%+(%ISK3a
<&:)-&%$(+-(#*A%+(%ZIS>%=)"*$)*%"+.%+,-&+./%.)*&%"#$%-&;
$&+-'"%0/%9&&(#*A%$(2.&*($%+*.%:+'2,(/%()%:#A2-&%)2(%8"+(%
"&b.%8+*(%()%.)%)*'&%"&%A)(%+''&1(&.>%8")9%"&%8)2,.%,#?&%
()%$(2./%2*.&->%+*.%8"#'"%',+$$&$%"&%$")2,.%:)'2$%)*3

E&%$(+-(&.%8)-?#*A%)*%$)9&%$(2.&*(%1-)c&'($%+*.%-&')A;
*#C&.%("+(%*)%)*&%8+*(&.%()%.)%$)2*.3%
^O&)1,&%8&-&%:)'2$#*A%)*%("&%5#$2+,$>%("#*?#*A%+0)2(%
'+$(#*A>%+*.%-&"&+-$#*A>a%$+#.%=)"*$)*3%^!")$&%+-&%+,,%A-&+(%
("#*A$>%02(%*)%)*&%8+*(&.%()%.&+,%8#("%$)2*.3a%!"&%OK$%
8&-&%+$?&.%()%.)%("&%$)2*.>%02(%("&/b.%-+("&-%-2*%+*.%A&(%
')B&&3

=)"*$)*%"+.%$)9&%0+'?A-)2*.%#*%$)2*.%:-)9%"#$%2*;
.&-A-+.3%^4%8)2,.%+,8+/$%(+?&%("+(%21>a%"&%$+#.3%^4(%8+$*b(%
$)1"#$(#'+(&.%(&'"3%=2$(%Ede$%+*.%+%0))93a%E&%.#.*b(%A&(%
()%2$&%+*/%,+5+,#&-$%:)-%(")$&%&+-,/%1-)c&'($3%
=)"*$)*%8+$%("&%)*,/%1&-$)*%9+**#*A%("&%9#'%+*.%:#A2-;
#*A%)2(%("&%$&((#*A$%()%&*$2-&%A)).%,&5&,$3%<&:)-&%0&#*A%
+''&1(&.%#*()%("&%1-)A-+9>%"&%"+.%+,-&+./%8)-?&.%)*%
("-&&%)-%:)2-%.#B&-&*(%$")-($%+$%+%$)2*.%9#@&-%)-%0))9%
)13%J)-(2#()2$,/>%+%')21,&%):%(")$&%1-)c&'($%9+.&%#(%()%
!-#0&'+>%+*.%)*&%A)(%()%S+**&$3%

^f*'&%4%A)(%#*()%("&%$'")),>%4%8+$%?*)8*%+$%+%1&-$)*%

("+(%.#.%$)2*.>a%$+#.%=)"*$)*3%^!"&%0+,,%?&1(%-),,#*A%#*%

("+(%8+/>%+*.%4%A)(%$)9&%.)1&%)11)-(2*#(#&$3a%4*%[\[\>%

"&%-&'&#5&.%("&%S#*&9+%K2.#)%I)'#&(/%I(2.&*(%H&')A*#;

(#)*%K8+-.3%E&%#$%'2--&*(,/%+*%+.c2*'(%+$$#$(+*(%1-);
:&$$)-%+(%"#$%+,9+%9+(&->%(&+'"#*A%8"+(%"&%,)5&$%()%.)%

W'#-'+%K2A2$(%[\[[Y3

f*%!"#$%"&>%=)"*$)*%.)**&.%$&5&-+,%"+($>%$(+-(#*A%+$%
)*&%):%("&%');1-).2'&-$>%("&*%(+?#*A%)*%("&%-&$1)*$#0#,;#(#&$%):%("&%1-).2'(#)*%$)2*.%9#@&-%+*.%("&%$21&-5#$#*A%$)2*.%&.#()-3%E&%8+$%)*%("&%1-)c&'(%:-)9%.+/%)*&3

on Fathead

all Began

Sound Responsibilities 

50 | VIRTUAL PRODUCTION & BEYOND



H&9#*#$'#*A%+0)2(%8"&*%"&b.%1#('"&.%!"#$%"&%()%N!S%

+,)*A%8#("%L#-&'()-%'3%S-+#A%O+((&-$)*%+*.%S);O-).2'&-%

K,&@+%R#,,+--&+,%#*%&+-,/%[\[]>%=)"*$)*%A+$1&.>%^4(b$%0&&*%+%

,)*A>%8#,.%-#.&3a%f*'&%("&%1-).2'(#)*%8-+11&.%',)$&%()%+%

/&+-%,+(&->%"&%+.9#((&.>%^!"#$%:#,9%:&&,$%$1&'#+,%:)-%9&3a

^4(b$%A)*&%("-)2A"%+%,)(%):%'"+*A&$%()%("&%$()-/%:)-%$&5&-+,%

.#B&-&*(%-&+$)*$>a%8"#'"%=)"*$)*%+((-#02(&.%()%("&%^9+*/%

5+-#+0,&$%+(%1,+/3a%!"#$%"&%"+.%*29&-)2$%5&*.)-$%+*.%

1-):&$$#)*+,$%8")%5),2*(&&-&.>%+*.%+,#A*#*A%$'"&.2,&$%8#("%

("&9%8#("#*%("&%(#9&:-+9&%+*.%-&$)2-'&$%+(%"+*.%8+$%+%

9+c)-%'"+,,&*A&3

f*'&%("&%(&+9%"+.%.&'#.&.%8"&-&%("&%:#,9%8)2,.%0&%$")(>%

=)"*$)*%$(+-(&.%("#*?#*A%+0)2(%1-).2'(#)*%$)2*.%+*.%

1)$(>%:#A2-#*A%)2(%")8%("+(%8)-,.%8)2,.%')9&%+,#5&3%J-)9%

("&%,)'+(#)*%$')2(#*A%&@'2-$#)*$%()%("&%PNL%5),29&%$(+A&>%

=)"*$)*%:)2*.%("+(%^#(%$)2*.&.%(&--#0,&a%+*.%')*',2.&.%("+(%

)*%!"#$%"&>%"#$%'"+,,&*A&%8+$%()%^:#A2-&%)2(%("&%+')2$(#'$3a%

E)8%()%9+?&%&5&-/("#*A%$)2*.%#($%0&$(3%

=)"*$)*%-&+'"&.%)2(%()%)("&-%9#@&-$%8")%"+.%1-&5#)2$,/%

.&+,(%8#("%("&$&%(/1&$%):%&*5#-)*9&*($%+*.%+$?&.%("&9>%

^_"+(%("#*A$%.#.%/)2%-2*%#*()%("+(%/)2%"+.%()%+'')2*(%:)-%+*.%

$),5&%:)-%("#$%$21&-%-&:,&'(#5&%5),29&ga

!"&%-&:,&'(&.%$)2*.%+(%("&%PNL%5),29&%())?%+0)2(%(8)%+*.%+%

"+,:%()%("-&&%$&')*.$%()%.#&%)2(3%^4(b$%8#'?&.3%V)2b-&%#*%+*%&'")%

'"+90&->a%"&%&@1,+#*&.3%4:%("#$%-&:,&'(#5#(/%8&-&%*)(%9#(#A+(;

&.>%("&%(&+9%8)2,.%"+5&%"+.%()%-&,/%)*%+2()9+(&.%.#+,)A2&%

-&1,+'&9&*(%WKLHY%:)-%("&%8"),&%:#,93%^J)-%+*/%9#@&->%("+(b$%

*)*;*&A)(#+0,&3a

S)*5&/#*A%8"+(%"&%)0$&-5&.%+$%+%$(2.&*(%+(%("&%ZIS%I'")),%):%
S#*&9+(#'%K-($>%=)"*$)*%*)(&.>%^4:%8&%,))?%+(%+,,%):%("&%.#B&-&*(%
.&1+-(9&*($>%("&%$)2*.%.&1+-(9&*(%#$%("&%)*&%8#("%("&%9)$(%
+''),+.&$3a%!"&%$)2*.%:+'2,(/%"+5&%&+-*&.%$&5&-+,%K'+.&9/%
K8+-.$3%^ZIS%2*.&-$(+*.$>%)*%+%"#A"&-%,&5&,>%("+(%$)2*.%#$%"+,:%
("&%:#,9>%+*.%$)9&(#9&$>%&5&*%9)-&%):%("&%&@1&-#&*'&3a

=)"*$)*%:&,(%#(%8+$%9)$(,/%("&%$(2.&*($%8")%(")2A"(%("+(%$)2*.%
8+$%,&$$%#91)-(+*(3%!"&/%$&&%1-).2'(#)*%$)2*.%+$%+%$1&'#+,;
#C+(#)*%+*.%("#*?%):%("&%$)2*.%1&-$)*%+$%+%(&'"*#'#+*>%*)(%+%
'-&+(#5&%$()-/(&,,&-3%^ZIS%#$%+%1,+'&%("+(%(&+'"&$%2$%")8%()%0&%
A-&+(%$()-/(&,,&-$3%4(%9+?&$%$&*$&%("+(%1&)1,&%.)*b(%8+*(%()%.)%
("+(%(&'"*#'+,%("#*A3%!"&/%8+*(%()%0&%+%'-&+(#5&%$()-/(&,,&-3a

I)2*.%&.#(#*A%+*.%$)2*.%.&$#A*%+-&%8"&-&%+%
$)2*.%1&-$)*%A&($%+%'"+*'&%()%0&%'-&+(#5&%+*.%
1,+/>%,&*.#*A%("&#-%0-+#*$%+*.%#.&+$%()%("&%$()-/%
#*%+%8+/%("+(%1-).2'(#)*%$)2*.%.)&$%*)(%A&(%()%
1+-(#'#1+(&3%^!"#$%#$%8"&-&%8&%A&(%#*()%("&%9)-&%
'-&+(#5&%&,&9&*($%):%$)2*.%h%")8%#(%1,+/$%#*()%
("&%$()-/(&,,#*A>a%$+#.%=)"*$)*3%

L2-#*A%1-).2'(#)*>%#(b$%9)$(,/%+0)2(%A&((#*A%',&+*%
(-+'?$%:)-%8"+(%A&($%$&*(%()%1)$(3%^N5&-/("#*A%#$%
.)*&%#*%1-&1+-+(#)*%:)-%1)$(%0&'+2$&%("+(b$%8"&-&%
("&%c)0%#$%.)*&%h%&5&-/("#*A%')9&$%()A&("&->%+*.%
/)2%1-)5#.&%("+(%:#*+,%.&,#5&-/3a

J)-%=)"*$)*>%1)$(%#$%8"&-&%("&%:2*%"+11&*$3%E&%
("#*?$%("+(%#$%8"/%ZIS%:)'2$&$%)*%1)$(;$)2*.6%
9#@#*A>%$)2*.%&.#(#*A>%$)2*.%.&$#A*>%+*.%.#+;
,)A2&%&.#(#*A3%^O)$(%#$%("&%9+#*%:)'2$%#*%(&-9$%):%
")8%$)2*.%"&,1$%(&,,%+%A-&+(%$()-/3a

Sound is 
HALF THE FILM

WHERE SOUND
MAGIC HAPPENS

 SOUND  CHAPTER | 51



f*'&%("&%'"+,,&*A&$%):%8)-?#*A%#*%("&%PNL%
5),29&%0&'+9&%&5#.&*(>%=)"*$)*%-&+'"&.%)2(%
()%I"+8*%E),.&*>%("&%1-).2'(#)*%$)2*.%9#@&-%
)*%'$%()"*&"+,-."*3%E&%"+.%-&+.%+*%./,"&0."$1
2+34.(-"'1./15&%'+6,.%/17%+/'1819.'"%1h%("&%
)B#'#+,%120,#'+(#)*%):%("&%$)2*.%2*#)*%9+A+C#*&%
4K!IN%P)'+,%ijk3

^4%-&+'"&.%)2(%()%"&-%)*%J+'&0))?3%4(b$%+%A)).%
("#*A%("&-&%+-&*b(%9+*/%):%2$>%+*.%8&b-&%+%1-&((/%
(#A"(;?*#(%')992*#(/3a%

4*%("&%+-(#',&>%E),.&*%9&*(#)*&.%+%1-).2'(%:-)9%
L&,(+%E%L&$#A*%("+(%"&,1&.%9#(#A+(&%("&%$)2*.%
+(%("&%)"*&,%$(+A&3%!"&$&%.&5#'&$%+-&%'+,,&.%GH%
I'-&&*$3%^_"+(%E),.&*%1-)5#.&.%9&%8+$%D2#'?%
+*.%0-#&:>%02(%#(%8+$%.&:#*#(&,/%9&*()-$"#1%+*.%
("#*?#*A%+0)2(%("&%$1+'&3%!"#*?#*A%+0)2(%("&%
(/1&$%):%("#*A$%()%:)'2$%)*3a

E),.&*%12(%=)"*$)*%#*%()2'"%8#("%D2+*(29%+';
)2$(#'#+*%E+*$)*%E$2>%:)2*.&-%):%L&,(+%E%L&$#A*>%
8"#'"%,&.%()%A&((#*A%$)9&%):%(")$&%.&5#'&$%.&,#5;
&-&.%()%("&%$&(%()%(&$(%("&9%)*%!"#$%"&3

E),.&*%+,$)%$"+-&.%$)9&%(#1$%)*%+')2$(#'$6%^f*'&%

CONCERNING
REFLECTIONS OF EACH LOCATION

Sound QUALITy 

J-)9%"#$%&.2'+(#)*%+*.%1-+'(#'&%#*%("&%:#&,.>%=)"*$)*%)0$&-5&.%
("+(%&5&-/%1,+'&%"+$%+%1+-(#'2,+-%$)2*.%D2+,#(/3%^!"&-&%+-&%8+/$%
()%A&(%(")$&%1,+'&$%()%$)2*.%+$%',)$&%()%8"+(%/)2%8+*(>%.&1&*.;
#*A%)*%("&%$()-/3a

("#*A$%$(+-(%()%:#,,%("&%$1+'&>%("+(%8#,,%'2(%.)8*%("&%-&:,&'(#)*$3a%
!"&%-&:,&'(#)*$%+-&%0)2*.%()%A)%&5&-/8"&-&%#*%+*%&91(/%-))9>%
+$%("&-&b$%*)("#*A%()%$()1%#(3%^f*'&%+'()-$%+*.%("&%'-&8%$(&1%)*()%
("&%$(+A&>%(")$&%0).#&$%+*.%("&%1-)1$>%("&%$):(&-%("#*A$%("+(%'+*%
-&.#-&'(%)-%+0$)-0%$)2*.>%8)2,.%$(+-(%()%9#(#A+(&%+*.%'2(%$)9&%):%
("+(%-&:,&'(#)*3a

=)"*$)*%+,$)%$(+-(&.%+%.#+,)A2&%8#("%("&%1-).2'(#)*%.&$#A*%
.&1+-(9&*(%+*.%')$(29&%.&$#A*&-3%E&%$"+-&.%"#$%')*'&-*$%8#("%
(")$&%(&+9$%+*.%)B&-&.%$2AA&$(#)*$%)*%8"+(%("&/%')2,.%#*(&;
A-+(&%#*()%("&#-%'-&+(#)*$%()%"&,1%8#("%$)2*.%9#(#A+(#)*3

!"&%$)2*.%9#@&-%'+*%&.2'+(&%("&%1-).2'&-$%+*.%.&1+-(9&*(%
"&+.$%)*%#91,&9&*(+(#)*$%("+(%9+/%"&,1%+'D2#-&%0&((&-%$)2*.%
.2-#*A%1-).2'(#)*3%<2(%9+*/%)("&-%1-&$$2-&$>%#*',2.#*A%02.A&(%
,#9#(+(#)*$>%9+/%:)-'&%)("&-$%()%5)(&%+A+#*$(%("&$&%-&')99&*.+;
(#)*$3%^4b9%*)(%("&%1-).2'(#)*%.&$#A*&->%+*.%4%.)*b(%A&(%()%9+?&%
("+(%'+,,3a

J)-%!"#$%"&>%)*&%):%("&%$'&*&$%(+?&$%1,+'&%#*%+%'+5&>%+*%&*5#-)*;
9&*(%*+(2-+,,/%1-)*&%()%-&:,&'(#)*$3%4*%("+(%1+-(#'2,+-%$#(2+(#)*>%("&%
PNL%$(+A&%-&:,&'(#)*$%8)-?&.%:)-%("&%$()-/3%

!"&%)0c&'(#5&%)*%,)'+(#)*%#$%()%A&(%("&%$)2*.%()%0&%+$%',&+*%+*.%
.-/%+$%1)$$#0,&%^$)%/)2%'+*%.)%8"+(&5&-%/)2%*&&.%()%.)%#*%1)$(>a%
"&%$+#.3%L#B&-&*(%8)-,.$%+-&%')*$(-2'(&.%)*%("&%$)2*.%$(+A&$%
+*.%"+5&%()%$)2*.%,#?&%(")$&%&*5#-)*9&*($%.)%#*%("&%-&+,%8)-,.3%
^_"&*%/)2%02#,.%+%')2-(")2$&%)-%+*%+1+-(9&*(%)*%+%$(+A&>%/)2%
8+*(%("+(%.#+,)A%-&')-.#*A%()%9+('"%8"+(%8&%("#*?%("+(%-))9%
8)2,.%$)2*.%,#?&3a%

f*%!"#$%"&>%("&-&%8+$%*)%)11)-(2*#(/%()%"+5&%*)*;-&:,&'(#5&>%
',&+*%$)2*.%h%^0&'+2$&%("&%8"),&%$1+'&%8+$%-&:,&'(#5&3a%=)"*;
$)*%"+.%()%("#*?%+0)2(%")8%()%9#(#A+(&%("+(%-&:,&'(#)*%()%+((+#*%
("&%',&+*&$(%$)2*.%1)$$#0,&%:)-%1)$(%("+(%9+('"&.%("&%$()-/%+*.%
&*5#-)*9&*(3%^E)8%'+*%("#$%-))9%,&*.%#($&,:%()%$)9&("#*A%#*%)2-%
$()-/>%,#?&%("&%'+5&ga

I#*'&%=)"*$)*%())?%'"+-A&%):%+,9)$(%&5&-/%$)2*.%.&1+-(9&*(%
-),&%:-)9%1-&;1-).2'(#)*%()%:#*+,%.&,#5&-/>%"&%$+#.>%^!"&%A-&+(%

52 | VIRTUAL PRODUCTION & BEYOND



!"&%1-).2'(#)*%.#.%*)(%-&'&#5&%("&%GH%I'-&&*$%.2-#*A%
("&%:#-$(%8&&?%):%1-).2'(#)*3%_"&*%("&$&%$'-&&*$%8)2,.%
+--#5&%8+$%*)(%'&-(+#*>%$)%=)"*$)*%$(+-(&.%')*')'(#*A%
$),2(#)*$%)*%+%02.A&(%2$#*A%+5+#,+0,&%-&$)2-'&$3%I)2*.%
0,+*?&($%+-&%+%A);()%()),%:)-%1-).2'(#)*$%):%&5&-/%$#C&3%
^_&%'+*%$(2B%("&9%#*%1,+'&$%+*.%"+*A%("&9%())3^%"&%*)(;
&.3%^4(%'+*%?#,,%$)2*.$%:-)9%+%A&*&-+()-%)-%+%:-#.A&>%:-)9%
+*/%.#-&'(#)*3a%!"&/%8)-?%8&,,%+(%+0$)-0#*A%$)9&%:-&;
D2&*'#&$%+*.%?&&1#*A%(")$&%:-)9%1),,2(#*A%("&%-&')-.#*A3

I)9&%$'&*&$%8#("%!#?+%I291(&->%8")%1,+/$%U)("&->%
'+1(2-&.%.2-#*A%("+(%:#-$(%8&&?%-&D2#-&.%("&%:2,,%&@(&*(%
):%#G)()1&%.&;-&5&-0#*A%$),2(#)*$%:)-%',&+*;21%#*%1)$(3%
=)"*$)*%"+.%+*(#'#1+(&.%("&$&%#$$2&$>%$)%"&%"+.%+%0+'?21%
1,+*3%Z$2+,,/>%#(%8)2,.%-&D2#-&%$)9&%1,+/#*A%+-)2*.%+*.%
9+$$+A#*A%#(%#*%1)$(>%)-%#(%8)2,.%"+5&%()%0&%-&;-&')-.&.3%
^P2'?#,/>%8&%-&')-.&.%$)9&%8#,.%,#*&$%:)-%"&-%)*%+%$&1+;
-+(&%$)2*.$(+A&>a%"&%&@1,+#*&.3

4*%+%5),29&%$(+A&>%,)2.%$)2*.$%A&(%+91,#:#&.3%!"&%-&:,&';
(#)*$%8)-$&*&.%8"&*%("&%'"#,.-&*%$'-&+9&.%+(%("&%()1%):%

HOMEGROWN
SOLUTIONS

("&#-%,2*A$3%4(%9+.&%=)"*$)*b$%c)0%("+(%92'"%"+-.&-3%^4%
")1&%#(%,&*.$%#($&,:%()%("&%$()-/%$)%("+(%8&%.)*b(%"+5&%()%
.)%+$%92'"%8)-?%#*%1)$(>a%"&%(")2A"(3%^_&b-&%#*%+%c2*?;
/+-.3%N5&-/("#*A%#$%9&(+,3%!&'"*#'+,,/>%("#*A$%8)2,.%0&%+%
,#((,&%-&:,&'(#5&%+*.%(#**/3a

N5&*%8#("%("&%0&$(%$),2(#)*$%+11,#&.%()%("&%:#,&>%=)"*$)*%
$"+-&.%("+(%#(%9+/%',&+*%21%("&%(+#,%c2$(%8"&*%+%1&-$)*%
"+$%$()11&.%$1&+?#*A>%02(%&5&-/("#*A%$+#.%0&:)-&%8#,,%
$(#,,%"+5&%$)9&%):%("+(%-&:,&'(#)*%#*$#.&%#(3%^V)2%'+*%"&+-%
#(%+(%("&%&*.%):%#(3%4(%c2$(%$()1$3%<2(%("&%-&:,&'(#)*%#$%$(#,,%
"+11&*#*A%#*%("&%9#..,&%):%8"+(%4b9%$+/#*A%0&'+2$&%
("&-&b$%*)%8+/%()%(+?&%("+(%)2(3%4(%$(#,,%&@#$($%#*%("+(%9#.;
.,&%:-&D2&*'/3a

("#*A%+0)2(%8&+-#*A%9+*/%"+($%)*%("#$%1-)c&'(%8+$%("+(%4%
')2,.%("#*?%+"&+.%+0)2(%("&%("#*A$%*&&.&.%()%A&(%("&%$)2*.%
-#A"(3a

K$%+%');1-).2'&->%=)"*$)*%A+#*&.%&+-,/%#*$#A"($%#*()%("&%1-);
.2'(#)*b$%.&9+*.$>%("&%.#-&'()-b$%5#$#)*>%+*.%8"+(%"&b.%"+5&%
+''&$$%()%+$%+%1-).2'(#)*%$)2*.%9#@&-%()%.&,#5&-%(")$&%A)+,$3%
K*.%0&#*A%("&%$21&-5#$#*A%$)2*.%&.#()->%"&%+,-&+./%?*&8%
8"+(%8+$%*&&.&.%()%9+?&%("#*A$%"+11&*%+*.%8"+(%$)9&;
("#*A%*&&.&.%()%$)2*.%,#?&3

=)"*$)*%$(+/&.%#*%')*$(+*(%')992*#'+(#)*%8#("%O+((&-;
$)*%+*.%.#.%*)(%8+*(%()%,)$&%("&%'-&+(#5&%'"+-A&%0/%A&((#*A%
8-+11&.%21%#*%("&%#$$2&$%0-)2A"(%)*%0/%("&%-&:,&'(#)*$3%E&%
+((-#02(&$%9)$(%):%("&%-&$&+-'"%+-)2*.%("&%.#B&-&*(%(/1&$%):%
(&'"*),)A/%:)-%5#$2+,#C#*A%("&%$)2*.%+*.%("&%-&:,&'(#)*$%()%
N-#'%H#A*&/3%^4%A)(%02$/>%+*.%N-#'%'+--#&.%)*%8#("%("&%-&$&+-'">a%
"&%$+#.3%^H#A"(,/%$)>%"&b$%'-&.#(&.%+$%("&%$),&%+2(")-%)*%("&%
:#*.#*A$3a

I9+,,%.&'#$#)*$%$+5&.%"2A&%"+$$,&$%.2-#*A%1-).2'(#)*3%=)"*;
$)*%9+.&%+%c2.A9&*(%'+,,%)*%*)(%9)5#*A%(")$&%GH%I'-&&*$%
)*%$)9&%$")($%()%$+5&%+%:&8%9#*2(&$>%?*)8#*A%("+(%("&%$'&*&%
8+$%(+?#*A%1,+'&%#*%+%'+5&%+*.%#(%8)2,.%0&%1)$$#0,&%()%9+('"%
("+(%-&5&-0%#*%1)$(3%!"#$%"&,1&.%+''&,&-+(&%"#$%8)-?:,)8%0/%
?&&1#*A%("&%:)'2$%)*%8"+(%8+$%&$$&*(#+,3

=)"*$)*%$&(%)2(%()%9+?&%("&%:#,9%("&%0&$(%8+/%1)$$#;

0,&3%4:%#(%-&D2#-&.%KLH>%.&$1#(&%"#$%-&$&-5+(#)*$3%^4:%#(b$%

9)-&%("+*%8"+(%4%")1&.%()%.)>%9/%1-).2'(#)*%9#@&-%"+(%

')9&$%)B%+(%("+(%1)#*(3%4%8#,,%"+5&%()%$(+-(%("#*?#*A%,#?&%+%

');1-).2'&-%+*.%+%$)2*.%&.#()-3a

`#5&*%("&%,#9#(&.%:2*.$>%=)"*$)*%2$&.%&5&-/%9&+*$%

8#("#*%-&+'"%()%+'D2#-&%+$%9+*/%$)2*.%0,+*?&($%+$%1)$;

$#0,&%()%A2+-.%+A+#*$(%-&,/#*A%)*%KLH3%!"&%1-).2'(#)*%

.&$#A*%(&+9%8+$%+,$)%$(-+11&.%+*.%')2,.*b(%'+-1&(%("&%

A-)2*.3%!"&%.#-(;')5&-&.%A-)2*.%8+$%'-&+(&.%)5&-%,#*);

,&29>%$)%=)"*$)*%?*&8>%^4%8)2,.%"+5&%()%(-&+(%("&%:,))-3a

K*/%1+-(%):%("&%$&(%("+(%.#.%*)(%"+5&%A-)2*.%')5&-#*A%

A)(%'+-1&(&.%8#("%9+($%+*.%$)2*.%0,+*?&($3%N5&-/("#*A%

)*%("&%A-)2*.%8+$%9+.&%$+:&%:)-%("&%1&-:)-9&-$3%%

^_&b-&%.&+,#*A%8#("%][%()%]k%*#*&;%+*.%(&*;/&+-;),.%?#.$%

$'-&+9#*A%+(%("&%()1%):%("&#-%,2*A$3%!"+(b$%8"+(%("&%$()-/%

'+,,$%:)-3a%=)"*$)*%(")2A"(%("+(%&5&*%#:%"&%"+.%+,,%("&%GH%

I'-&&*$%#*%("&%8)-,.%+*.%("&%8"),&%$(+A&%')5&-&.%#*%

0,+*?&($>%#(%1-)0+0,/%8)2,.%$(#,,%"+5&%$)9&%2*8+*(&.%

-&5&-0%)-%-&:,&'(#)*3

=)"*$)*%2$&.%+%.&;-&5&-0%:-)9%#G)()1&%+*.%)("&-%

We had 
some BIG 

screams
coming from 

little people!

 SOUND  CHAPTER | 53



1-):&$$#)*+,%$):(8+-&%()%?#,,%+*.%9#(#A+(&%("&%-&:,&';
(#)*$%):%("&%$'-&+9$%.2-#*A%1)$(;1-).2'(#)*3%^_&%"+.%
$)9&%0#A%$'-&+9$%')9#*A%:-)9%,#((,&%1&)1,&la%

_"&-&5&-%("&%1,2A;#*$%+*.%$):(8+-&%+-&*b(%&*)2A"%()%
?#,,%-&:,&'(#)*$>%KLH%8+$%$&&*%+$%("&%,+$(%-&$)-(3%^Z*(#,%
8&%')9&%21%8#("%+%0&((&-%$/$(&9%()%$):(&*%("&$&%
-&:,&'(#)*$>%+*/0)./%$"))(#*A%)*%("&$&%$(+A&$%?*)8$%
#(b$%$)9&("#*A%8&%"+5&%()%1,+*%:)-%+$%+%0+'?21>a%"&%
$+#.3%^_)-?#*A%)*%5),29&%$(+A&$%#$%A)#*A%()%-&D2#-&%
$)9&%,&5&,%):%KLH3a

!"&%',)$&;21$%+*.%("&%D2#&(&-%9)9&*($%8&-&%8"&-&%
=)"*$)*%A&*&-+,,/%#.&*(#:#&.%")8%8&,,%("&$&%()),$%
1&-:)-9&.3%`#5&*%("&%*+(2-&%):%!"#$%"&>%#(%8+$%"+-.%()%
(&,,%8"+(%8+$%8)-?#*A%+*.%")8%92'"%$)9&("#*A%"+.%
"&,1&.%8#("%A&((#*A%',&+*&-%$)2*.%.2-#*A%1-).2'(#)*3

^!"&%$1+'&%#$%0#A>%$)%8&%*&&.%()%A&(%0#A%())3a%=)"*$)*%
())?%$)9&%][b%@%][b%:-+9&$%+*.%')5&-&.%("&9%8#("%$)2*.%
0,+*?&($3%4.&+,,/>%"&b.%"+5&%,#?&.%:)2-%):%("&9>%02(%("+(%
8)2,.%"+5&%'2(%,#A"(%:)-%("&%'+9&-+%.&1+-(9&*(3%^_&b.%
12(%0,+'?%)*%)*&%$#.&%$)%("&%'+9&-+%(&+9%')2,.%2$&%#(%
()%'2(%("&%,#A"(>a%"&%&@1,+#*&.3%^f*%("&%)("&-%$#.&>%8&%
')5&-&.%#(%#*%0,+*?&($3a

K$%("&%'+9&-+%(&+9%A)(%()%2$&%("&$&%$)2*.%0+--#&-$%
+$%:,+A$%()%'-&+(&%*&A+(#5&%:#,,>%("&%$)2*.%.&1+-(9&*(%
0&*&:#(&.%:-)9%A&((#*A%("&9%',)$&-%()%("&%$)2*.%$)2-'&>%
8"#'"%"&,1&.%?#,,%$)9&%):%("&%-&:,&'(#)*$3%^4(%0&'+9&%+%
'),,+0)-+(#5&%("#*A3a

=)"*$)*%+,$)%2$&.%+*%&@1&-#9&*(+,%U+'`/5&-&.%
$)2*.%0+--#&-%("+(%H#A*&/%&*A#*&&-&.%0/%+..#*A%+%
,#A"(%.#B2$#)*%")*&/')90%A-#.%()%+%ib%@%ib%:-+9&%')5;
&-&.%8#("%+%$)2*.%0,+*?&(3%=)"*$)*%)0$&-5&.>%^!"&%
")*&/')90%A-#.%8+$%'+1(2-#*A%("&%$)2*.>%+*.%("&%
$)2*.%0,+*?&($%8&-&%("&-&%:)-%+*/("#*A%"#((#*A%("&%
8+,,%+*.%')9#*A%0+'?3%!"+(%&*.&.%21%0&#*A%+%A)).%
0+--#&-%:)-%2$3a%

Z(#,#(/%#$%+*%+,,;"+*.$;)*;.&'?%1)$#(#)*3%!-+.#(#)*+,,/>%+%2(#,#(/%
1&-$)*%"+*.,&$%'+0,#*A>%8#-#*A%("&%+'()-$>%+*.%&*$2-#*A%("+(%
("&%9#@&-%#$%A)).%+*.%("&%0))9%)1%#$%)*;$&(3%!"&/b-&%("&%
,#+#$)*%+*.%("&%&/&$%)*%$&(3%!"&%$)2*.%9#@&-%#$%$(+(#)*&.%+(%
("&%'+-(>%+*.%("&%2(#,#(/%#$%("&%0-#.A&3%_"&*%+*%+*(&**+%*&&.$%
()%0&%-2*%()%("&%$&(>%("&/%+-&%("&%)*&$%()%.)%("+(3%K'()-$%')9&%
)*%$&(%+*.%*&&.%()%0&%8#-&.m%("&%2(#,#(/%"+*.,&$%("+(3%U+($%
+*.%'+-1&($%92$(%0&%("-)8*%.)8*m%("&/b,,%A&(%#(%.)*&3%I)9&;
(#9&$%("&%0))9%)1%8#,,%"&,13

=)"*$)*%"+.%"#$%$)2*.%'+-(%$(+(#)*&.%21%',)$&%()%("&%9)2("%):%("&%PNL%5),29&3%E&%.#.%("#$%()%A&(%("&%8#-&,&$$%$/$(&9%+*;(&**+$%+$%',)$&%+$%1)$$#0,&%()%9#(#A+(&%1)$$#0,&%.#$()-(#)*$>%+$%("&-&b$%())%92'"%9&(+,%)*%$&(%8#("%+91,&%-))9%:)-%.#$()-(#)*%+$%("&%8+5&$%0)2*'&%)B%&5&-/("#*A3%^V)2%*&5&-%?*)8%8"+(b$%A)#*A%()%"+11&*%#*$#.&%+*%PNL%5),29&%0&'+2$&%#(b$%A)(%9&(+,%(-2$$&$%+,,%)5&-%("&%1,+'&>a%=)"*$)*%1)#*(&.%)2(3%^4%8+*(&.%()%0&%',)$&%&*)2A"%()%"+5&%+%',&+-%,#*&%):%$#A"(%()%9/%(-+*$9#(;(&-$3a

f*%+%,+-A&%$)2*.%$(+A&>%&$1&'#+,,/%+*%PNL%5),29&>%^#(b$%.+9*%*&+-%#91)$$#0,&%()%A&(%A-&+(%$)2*.%8#(")2(%+%d;1&-$)*%$)2*.%(&+93a%!"&%$)2*.%.&1+-(9&*(%8#,,%0&*&:#(%:-)9%"+5#*A%+*%&@(-+%2(#,#(/%1&-$)*%)*%("&%(&+93%=)"*$)*%+..&.>%^V)2b-&%A)#*A%()%0&%'2((#*A%#*()%(#9&>%+*.%)("&-%1&)1,&%+-&%A)#*A%()%0&%:-2$;(-+(&.3a%K%:#5&;1&-$)*%$)2*.%(&+9%8#("%+%(-+#*&&%+..&.%()%("&%9#@%9#A"(%0&%("&%)1(#9+,%(&+9%$#C&%9)$(%&D2#11&.%:)-%D2#'?%9)5&9&*(%0&(8&&*%$&(21$3

f*&%):%("&%.)8*$#.&$%):%,&$$;&@1&-#&*'&.%$&($>%=)"*$)*%)0$&-5&.>%#$%("+(%^9+*/%1&)1,&%(&*.%()%:)-A&(%("+(%("&%A-#1%.&1+-(9&*(%.)&$*b(%8)-?%:)-%'+9&-+3%!"&/%8)-?%:)-%("&%$&(3a%

f*%+%5),29&%$(+A&>%=)"*$)*%#9+A#*&.>%^("&%?&/%A-#1%8)2,.%
?*)8%0&((&->%+$%("&$&%$(+A&$%+-&%&@1&*$#5&%+*.%+((-+'(%"#A";

FOR A VOLUME STAGE

Sound TEAM  SIZE
RECOMMENDATIONS

!"&%$)2*.%(&+9%$(-2AA,&.%+%0#(%8#("%("&%GH%I'-&&*$%+$%("&/%
+-&%*)(%,#A"(3%!")2A"%("&%.#B&-&*'&%8+$%"&+-.%#*%("&%-&')-.;
#*A>%"+5#*A%()%')*$(+*(,/%9)5&%*#*&%):%(")$&%$'-&&*$%$'+(;
(&-&.%+-)2*.%("&%$(+A&%())?%+%(),,%)*%("&#-%$(+9#*+3%=)"*$)*%
$"+-&.>%^!"&/%A&(%"&+5#&-%)*%("&%S;$(+*.$%8#("%("&$&%0+-$%
"),.#*A%("&9%213%K:(&-%&5&-/%$&(21>%8&%9)5&.%*#*&%$'-&&*$%
+*.%12(%("&9%#*%("&%-#A"(%1)$#(#)*3%4(%8+$%+%"+-.&-%c)0%("+*%
*)-9+,3a

!"&%-&$2,($%$2-1-#$&.%=)"*$)*%$)%92'"%("+(%"&%
$+#.>%^4:%8&%.#.%#(%#*%("&%:2(2-&>%4%8)2,.%A&(%+%][b%@%][b%
")*&/')90%A-#.%)*()%+%][b%@%][b%:-+9&%+*.%A&(%(8)%):%

(")$&3a%

!"&%GH%I'-&&*$%"+5&%+%$9+,,&-%1-):#,&%02(%8)-?%$#9;
#,+-,/%()%("&%")*&/')90%A-#.%')*(-+1(#)*3%^_&%8&-&%
+0,&%()%A&(%("&9%+%,#((,&%',)$&-3a%!"&/b-&%nb%@%d3kb3%4(%8+$%

&+$#&-%()%:#(%("&9%#*()%1,+'&$%8"&-&%+%$#@;0/%)-%+%][;
0/%8)2,.*b(%:#(>%+*.%("&/%+,$)%8)-?&.%:)-%("&%,#A"(#*A%
'-&8%+$%("&/%.#.*b(%'2(%+$%92'"%,#A"(3

54 | VIRTUAL PRODUCTION & BEYOND



&*.%1-).2'(#)*$%8#("%(&+9$%8#("%+(%,&+$(%[\%/&+-$%#*%("&%
02$#*&$$3a%_#("%9)-&%$211)-(%:-)9%("&%A-#1>%("&%$)2*.%
.&1+-(9&*(%9#A"(%0&%+0,&%()%9+*+A&%8#(")2(%("&%*&&.%:)-%
+..#(#)*+,%2(#,#(/3

LEVEL UP THE
COLLABORATION

J&,,)8%ZIS%A-+.2+(&$%:#,,&.%$&5&-+,%?&/%-),&$>%+*.%("+(%
ISK%')**&'(#)*%"&,1&.%("&%(&+9%A&(%#*'-&.#0,/%&B#'#&*(%
8#("%("&%8)-?:,)8%)*%!"#$%"&3%

^4(b$%+,8+/$%"&,1:2,%()%0&%#*%+%-))9%+*.%()%,&*.%+%5)#'&>a%
$+#.%=)"*$)*3%<2(%(#9&%$1&*(%+((&*.#*A%9&&(#*A$%9+/%*)(%
0&%')91&*$+(&.3%^4%8+*(%()%0&%+%5)#'&>%02(%4%.)*b(%8+*(%()%
$#(%#*%+%(8);")2-%9&&(#*A%+*.%$1&+?%:)-%:#5&%9#*2(&$3a

O-&;,#A"(#*A%#$%+*%#*(&*(#)*+,%$1+'&%:)-%("&%A+B&-%+*.%("&%
9#@&-%()%')992*#'+(&3%^_"&-&%+-&%/)2%A)#*A%()%12(%("&%
:,+A$g%S+*%8&%12(%)2-%GH%I'-&&*$%"&-&ga%T*)8#*A%8"+(%
("&%$")(%#$%+*.%8"+(%("&%$&(21$%+-&%+"&+.%):%(#9&%+,,)8$%
("&%$)2*.%(&+9%()%.&'#.&%")8%()%(-&+(%("&%:,))-3%

S#(#*A%+*%&@+91,&%):%("&%#*(&-;.&1+-(9&*(+,%'),,+0)-+(#5&%

&B)-($%.2-#*A%1-).2'(#)*>%=)"*$)*%$"+-&.%")8%("&%GH%

I'-&&*$>%+$%("&/b-&%,+-A&%+*.%0,+'?>%.)20,&.%21%+$%:,+A$%

:)-%("&%'+9&-+%.&1+-(9&*(%()%"&,1%$"+1&%,#A"(3%NB&'(#5&%

')992*#'+(#)*%-&$2,($%:-)9%,)*A;(&-9%8)-?#*A%&@1&-#;

&*'&%+*.%+$$)'#+(#)*$3

=)"*$)*%1-&:&-$%*)(%()%KLH%+*/("#*A%0&'+2$&%("+(%
#91+'($%1&-:)-9+*'&3%N$1&'#+,,/%8#("%'"#,.-&*m%"&%
1)#*(&.%)2(%("+(%("&/%A&*&-+,,/%.)*b(%.)%8&,,%#*%KLH3%
^O&-:)-9+*'&%#$%.&,#'+(&%h%#(b$%+%9)9&*(%#*%(#9&3%_&b-&%
*)(%.)#*A%)2-%c)0%#:%8&%'+*b(%A&(%("+(%9)9&*(3%_&b-&%*)(%
'-&+(#*A%-&+,%9+A#'3a

ZERO ADR

=)"*$)*%5+,2&$%("&%-),&%):%+'()-$%#*%'-&+(#*A%A&*2#*&%
9)9&*($%)*%("&%$&(3%^e)%)*&%8+*($%()%')9&%0+'?%
+*.%(-/%()%-&'-&+(&%("&%:&&,#*A3%4(%.)&$*b(%,&*.%#($&,:%()%
8"+(%:#,9%#$%'+1+0,&%):3a%

^I)%9+*/%):%("&%A-&+(%.#-&'()-$%(+,?%+0)2(%$)2*.%+$%
0&#*A%$)%.+9*%#91)-(+*(3%4(b$%0&'+2$&%("&/%2*.&-;
$(+*.%")8%$)2*.%$&1+-+(&$%+%A)).%1-)c&'(%:-)9%+%
A-&+(%1-)c&'(>a%$(+(&.%=)"*$)*3%^_&%92$(%$(+-(%("#*?;
#*A%'),,+0)-+(#5&,/%+0)2(%")8%8&%#*',2.&%$)2*.%#*%
("&%1-)'&$$%0&'+2$&%8&b-&%(-/#*A%()%'-&+(&%&@'&,,&*'&%
"&-&3a

O-).2'(#)*%$)2*.%"+$%+,8+/$%0&&*%+0)2(%-&')-.#*A%
',&+*%1&-:)-9+*'&3%<,+*?&($%+-&%12(%+-)2*.%("&%+';
()-b$%:&&(%()%A&(%+%',&+*%.#+,)A2&%-&')-.#*A3%T&/$%+*.%
)("&-%.+*A,#*A%("#*A$%+-&%(-&+(&.%)-%(+?&*%+8+/%()%
9+?&%#(%$)2*.%D2#&(&->%$)%#(%.)&$*b(%#91+'(%("&%5)'+,$3%

f*'&%',&+*%.#+,)A2&%#$%1,+'&.%#*%1)$(>%&5&-/("#*A%
A&($%-&'-&+(&.%()%.&1#'(%8"+(b$%"+11&*#*A%#*%("&%
$'&*&3%_"&*%$"))(#*A%+(%+%,)'+(#)*%8"&-&%#(%9#A"(%0&%
.#B#'2,(%()%-&'-&+(&%("&%$)2*.%,+(&->%)-%#(b$%$)9&("#*A%
0&+2(#:2,%+*.%-+-&>%("&%1-).2'(#)*%$)2*.%9#@&-%8#,,%
9+?&%+*%&@(-+%&B)-(%()%'+1(2-&%(")$&%$)2*.$%)*%,);
'+(#)*%h%+%$1&'#+,%'-&&?%)-%+%,)'+,%0#-.%("+(%9#A"(%0&%
"+-.%()%:#*.3%4(%9+?&$%("&%$)2*.%&.#()-b$%c)0%&+$#&-3%

J,+A$%+-&%+%$(+1,&%:)-%+*/%1-).2'(#)*>%+*.%=)"*$)*%$2A;
A&$(&.%("+(%^#(b.%0&%*#'&%:)-%A-#1%.&1+-(9&*($%()%9+?&%
("&#-%:,+A$%$)2*.%+0$)-0&*(3a

4*%1)$(>%("&%.#+,)A2&%(-+'?$%+-&%&.#(&.%:#-$(>%+*.%("&%

#G)()1&%L&;-&5&-0%1,2A;#*%)-%$)9&("#*A%&D2#5+,&*(%

9+/%0&%2$&.%()%?#,,%(")$&%-&:,&'(#)*$3%!"&%.#+,)A2&%

#$%9+.&%+$%',&+*%+$%1)$$#0,&3%!"&*%+%8)-,.%):%0+'?;

A-)2*.%$)2*.$%#$%02#,(%2*.&-*&+("%#(3%I)9&%):%("&$&%

$)2*.$%+-&%-&')-.&.>%+*.%9)$(%+-&%$)2-'&.%:-)9%

.#B&-&*(%$)2*.%,#0-+-#&$3%

O#('"%9+/%0&%+,(&-&.>%:#,(&-$%9+/%A&(%2$&.%()%9+?&%

("#*A$%$)2*.%8&#-.>%+*.%("&-&b$%&*)2A"%1,+/#*A%+-)2*.%

()%'-&+(&%+%$&*$&%):%("&%8)-,.3%f*%()1%):%("+(>%("&-&%

9+/%0&%+%:),&/%$&$$#)*%()%A&*&-+(&%$)2*.$%("+(%')*;

*&'(%("&%+2.#&*'&%()%("&%&5&*($%#*%("&%:#,93%!")$&%+-&%

("&%+'(#)*%$)2*.$%("+(%+-&%+5)#.&.%()%A&(%+%',&+*%.#+;

,)A2&%-&')-.#*A%)*%,)'+(#)*3%<2(%(")$&%+-&%("&%$)2*.$%

("+(%')**&'(%2$%()%("+(%-&+,#(/3%

^49+A#*&%8"&*%8&b-&%8+('"#*A%+%9)5#&>a%$+#.%=)"*$)*>%

^+*.%("&/b-&%8+,?#*A>%02(%/)2%.)*b(%"&+-%("&%:))($(&1$3%

!"&%+2.#&*'&%8#,,%$2-&,/%*)(#'&%("+(3%4*%1)$(>%(")$&%

:))($(&1$%A&(%12(%0+'?%#*()%("&%8)-,.3a%
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THE WORLD OF
FATHEAD

^!"#$%"&%#$%+%"#A",/%#*5&*(#5&%8)-,.3%4%,)5&%

!"#$%"&>a%$+#.%=)"*$)*3%^4(b$%0&+2(#:2,%()%

$&&%+%$()-/%(),.%,#?&%("#$%8#("%$)%9+*/%

1&)1,&%):%'),)-%#*5),5&.3%4(b$%*)(%$)9&;

("#*A%("+(%/)2%$&&%)*%$'-&&*%("+(%):(&*3a

_"+(%&@'#(&.%=)"*$)*%("&%9)$(%+0)2(%("&%1-)'&$$%8+$%
A&((#*A%()%8#(*&$$%^")8%8&%8&-&%+0,&%()%$"))(%#(%8#("%
("+(%$+9&%.#5&-$#(/%+*.%&*&-A/%-&:,&'(&.%)*%$&(3a%E&b$%
&@'#(&.%("+(%:),?$%&5&-/8"&-&%8#,,%A&(%()%$&&%!"#$%"&%+*.%
1)$$#0,/%"+5&%("+(%$+9&%$1&'#+,%:&&,#*A%("+(%"&%"+.%8"&*%
"&%:#-$(%-&+.%("&%1-)c&'(3

=)"*$)*%:&&,$%("&%'),)-%')*(-#02(&$%()%9+?#*A%#(%+%')),%
8)-,.3%^!"#$%:&&,$%,#?&%+%'+,,#*A%'+-.>a%"&%$2AA&$(&.3%E&%
8+*($%!"#$%"&%()%,#5&%#*%1&)1,&b$%")9&$%:)-%/&+-$%()%
')9&3%^4(%"+$%("+(%(/1&%):%&B&'(%h%("&%,+-A&-%8)-,.%):%#(3%
4b9%&@'#(&.%:)-%("+(%1+-(%):%#(%()%0&')9&%+%-&+,#(/3a%

K:(&-%("&%$"))(#*A%8-+11&.>%=)"*$)*%+,-&+./%:&,(%1-&;
1+-&.%()%8)-?%)*%("&%:&+(2-&%()%(&,,%("&%8"),&%$()-/%):%
!"#$%"&%+*.%$")8%("&%:2,,%8)-,.%):%=2*?/+-.%O+-+.#$&3%■

J)-%=)"*$)*>%("&$&%+-&%("&%1+-($%8"&-&%("&%
'-&+(#5&%1#&'&%')9&$%#*3%E#$%5)#'&%1&-?&.%21>%
$"+-#*A%")8%"#$%9#*.%8)-?$%8"&*%"&%8&+-$%("&%
$21&-5#$#*A%$)2*.%&.#()-%"+(>%^4%8+*(%("#$%1+-(%):%
("&%9)5#&%()%:&&,%$2$1&*.&.%$)%4%'+*%12,,%)2(%("&%
0+'?A-)2*.%)-%,)8&-%#(%$20$(+*(#+,,/%()%:)'2$%)*%
)*&%$)2*.3%V)2b-&%')91,&9&*(#*A%("&%$()-/3a
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N-#'%H#A*&/>%+%:)-9&-%1)$(;1-).2'(#)*%&@&'2(#5&%+(%I)*/%O#';

(2-&$%N*(&-(+#*9&*(>%c)#*&.%!"#$%"&%()%1&-:)-9%+%$)2*.%9#(;

#A+(#)*%$(2./3%E&b.%0&&*%8#("%I)*/%:)-%[]%/&+-$%+*.%',#90&.%

21%("&%-+*?$%()%5#'&%1-&$#.&*(3%E&%$+#.%):%"#$%&@1&-#&*'&>%

^_"&*%4%8+$%("&-&>%4%')*$#.&-&.%9/$&,:%+*%#**)5+()-3%4%8+$%

+,8+/$%,#$(&*#*A%+*.%,&+-*#*A%0/%A)#*A%()%+,,%?#*.$%):%.#B&-
&*(%

(+,?$3a%!"+(b$%")8%"&b.%:#-$(%"&+-.%):%N!S%+*.%9&(%N-#?%_&+5&-%

0+'?%#*%("&%.+/3%^O-)0+0,/>%+(%,&+$(%(&*%/&+-$%+A)>a%"&%$+#.3%

H#A*&/%A)(%+%1+(&*(%#*%'+9&-+%.#-&'(%.+#,#&$%0&:)-&%#(%0&'+9&%

1)12,+-3%E&%,&:(%I)*/%()%:2,:#,,%+%1&-$)*+,%.-&+9%+*.%$+#,&.%

+-)2*.%("&%8)-,.%8#("%"#$%8#:&%+*.%(8)%$)*$%:)-%:)2-%+*.%+%

"+,:%/&+-$3%_"&*%"&%-&(2-*&.>%"&%$+#.>%^4%"+.%+%'")#'&%):%&#("&-%

'+('"#*A%21%8#("%8"+(%4%"+.%.)*&>%)-%4%')2,.%#*(&-$&'(%8#("%

()9)--)83%_"#'"%#$%*)-9+,,/%8"&-&%4%A)%()%A&(%#*%:-)*(%):%#(3a

S),,&+A2&$%#*%("&%02$#*&$$%1)#*(&.%"#9%()%5#-(2+,%1-).2'(#)*3%

!"+(%A)(%H#A*&/%0+'?%#*%()2'"%8#("%_&+5&->%8"#'"%,&.%()%"#$%

#*5),5&9&*(%#*%("&%$&')*.%HoL%5#-(2+,%1-).2'(#)*%$")-(%:#,9%

+(%N!S3%^4%A)(%#*5),5&.%0&:)-&%("&/%9+.&%("&%$'-#1(%$&,&'(#)*>a%

$+#.%H#A*&/3%

MAIDEN VOYAGE to a 
volume stage
!"&%:#-$(%(#9&%H#A*&/%A)(%)*%+*%PNL%5),29&%$(+A&>%"&%

',+11&.%h%1-)0+0,/%)2(%):%&@'#(&9&*(3%H#A"(%+8+/>%"&%$+#.>%

^")8%.)%/)2%A2/$%.&+,%8#("%("#$ga%E&%8+$%(+,?#*A%+0)2(%

("&%0,+-#*A%&'")3%4(%8+$%("&%&,&1"+*(%#*%("&%-))9%("+(%*)%

)*&%"+.%+..-&$$&.3%_&+5&-%+$?&.%"#9>%^L)%/)2%8+*(%

()%-&$&+-'"%#(ga%!"+(b$%")8%"&%A)(%&*A+A&.%)*%("&%9#$$#)*6%
J#A2-#*A%)2(%")8%()%9#(#A+(&%$)2*.%-&:,&'(#)*%+*.%*)#$&%#*%+%
5),29&%$(+A&3

!"&$&%PNL%$(+A&$%+-&%02#,(%8#("%,+-A&%A,+$$%8+,,$%8-+11&.%
#*%+%$&9#'#-',&>%+%=;$"+1&>%)-%+%')91,&(&%'#-',&3%!"&%'&#,#*A%
9+/%+,$)%"+5&%PNL%1+*&,$3%!"&%:,))-$%+-&%&#("&-%1),#$"&.%
')*'-&(&%)-%"+5&%+%8)).&*%1,+(:)-93%4(%8#*.$%21%0&#*A%+*%
&'")%'"+90&-3

H#A*&/%$+#.>%^4-)*#'+,,/>%9+*/%):%("&$&%PNL%5),29&$%+-&%
02#,(%#*$#.&%+%$)2*.%$(+A&3a%!"&%$)2*.%$(+A&%#$%9&+*(%
()%0&%D2#&(3%f*'&%("&%PNL%5),29&%#$%#*(-).2'&.>%#(%A&($%
&'")&/3

U)$(%1&)1,&%,))?#*A%#*()%("#$%(&'"*),)A/%+-&%:)'2$&.%
)*%("&%#9+A&3%H#A*&/%.&'#.&.>%^U/%:)'2$%#$%$)2*.3a%!"&%
1#'(2-&%1&)1,&%+#9%()%+((+#*%/.*"+(0.1%+%h%()%'+1(2-&%+%:#*;
#$"&.%#9+A&%#*;'+9&-+%("+(%8#,,%'+--/%+,,%("&%8+/%("-)2A"%
()%("&%+2.#&*'&%$'-&&*%8#("%9#*#9+,%1)$(;1-).2'(#)*%
8)-?3

^4b9%:)'2$&.%)*%/.*"+(2"30+%>a%$+#.%H#A*&/3%E&%')#*&.%("&%
(&-9%()%.&:#*&%+%$#9#,+-%A)+,%:)-%("&%$)2*.%.&1+-(9&*(%
h%()%'+1(2-&%',&+*%.#+,)A2&%#*%+%"#A",/%-&:,&'(#5&>%*)#$/%
&*5#-)*9&*(%+*.%0-#*A%("+(%:-)9%("&%1&-:)-9+*'&%()%
9+$(&-#*A>%&5&*(2+,,/%$&-5#*A%#(%()%("&%+2.#&*'&3

!"&%'"+,,&*A&%8+$%("+(%^("&%:)'2$%"+$%+,8+/$%0&&*%)*%
("&%#9+A&>a%*)(&.%H#A*&/3%!"&%)("&-%1-)0,&9>%#*%("#$%
$'&*+-#)>%#$%+%0#(%9)-&%)05#)2$6%^("&%&*5#-)*9&*(%#$%+,,%
A,+$$3a%%

4(%#$%("&%)11)$#(&%):%+%$)2*.$(+A&3

Former Post-Production 
Executive,

Sony Pictures Entertainment
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H#A*&/%8+*($%$")8$%2$#*A%5#-(2+,%1-).2'(#)*%()%:&&,%

c2$(%+$%&91"+(#'+,,/%+0)2(%$)2*.%+$%("&/%.)%+0)2(%

("&%1#'(2-&3%E&%8+*($%("&9%()%+#9%:)-%/.*"+(2"30+%%

:)-%$)2*.%8#("%c2$(%+$%92'"%&*("2$#+$9%+$%&5&-/)*&%

'"+$&$%/.*"+(0.1%+3%K%1#@&,%#$%("&%$9+,,&$(%-&A#)*%):%+%

.#$1,+/%$'-&&*%("+(%A&($%#,,29#*+(&.3%E&%')#*&.%("&%

(&-9%/.*"+(2"30+%%()%$&-5&%+$%+%-&9#*.&-%):%+%$#9#,+-%

1-#*'#1,&%:)-%$)2*.>%+$%$)2*.%#$%9&+$2-&.%#*%$+9;

1,&$%1&-%$&')*.3

SUPPORTIVE 
COMMUNITY AROUND 
ETC
H#A*&/%.)5&%#*()%("&%.&&1%&*.%+*.%$8+9%21$(-&+93%

J)-(2*+(&,/>%"&%.#.*b(%"+5&%()%.)%("+(%+,)*&%)*%

!"#$%"&3%^!"+*?$%()%N-#?%_&+5&-%+*.%"#$%A-)21>a%"&%

$+#.>%^#(%A+5&%9&%("&%+0#,#(/%()%+''&$$%$9+-(%1&)1,&3%

S+,,#*A%1&)1,&%+$%+%1+-(%):%N!S%()%')*.2'(%("&%$(2./%

)1&*$%.))-$3a%E&%A)(%()%8)-?%8#("%$&(%.&$#A*&-$>%

')$(29&%.&$#A*&-$>%+*.%("&%2*#)*$%()%2*.&-$(+*.%

("&%1-)0,&9%:2-("&-%+*.%("#*?%):%1)$$#0,&%$),2(#)*$3

!"#$%"&%+,,)8&.%H#A*&/%()%.)%(8)%("#*A$3%^4%8+$%+0,&%()%A&(%
)*%+%5),29&%$(+A&%+*.%2$&%+*%+')2$(#'+,%QL%'+9&-+3a%E&%+,$)%
1+-(#'#1+(&.%8#("%("&%$)2*.%'-&8%+$%+%$)2*.%2(#,#(/%1&-;
$)*3%^U/%'"#&:%-),&%8+$%()%9)5&%("&%9#(#A+(#)*%9+(&-#+,3%_&%
,&+-*&.%+0)2(%.#B&-&*(%8+/$%()%9#(#A+(&%$)2*.3a

H#A*&/%-&+'"&.%)2($#.&%("&%UoN%$1+'&%#*%("&%+2()9)(#5&%#*;
.2$(-/%+*.%+&-)$1+'&%()%,)'+(&%+%QL%+')2$(#'+,%'+9&-+%9+.&%
0/%R#$#I)*#'$%S)-1)-+(#)*3

!"&%$1"&-#'+,%.&5#'&%,))?$%,#?&%+%.#$')%0+,,%:#((&.%8#("%id%
9#'-)1")*&$%+*.%:#5&%QL%'+9&-+$3%!"&%$):(8+-&%9+1$%)2(%
("&%-&:,&'(#)*$>%,&((#*A%/)2%5#&8%("&%$)2*.%)*%("&%$(+A&>%+*.%
/)2%&5&*%A&(%()%'"))$&%/)2-%:-&D2&*'#&$%+*.%.&'#0&,$%()%A&(%
+%',&+-%1#'(2-&%):%8"+(b$%"+11&*#*A3

ND2#11&.%8#("%+%*&8%()/>%H#A*&/%,+*.&.%)*%+*%PNL%5),29&%
$(+A&>%1)11&.%0+,,))*$>%',+11&.%"#$%"+*.$>%+*.%$1)?&%,#*&$%
):%.#+,)A2&3%L&$'-#0#*A%8"+(%"&%)0$&-5&.%2$#*A%("&%QL%
+')2$(#'+,%'+9&-+>%"&%$+#.>%^f*'&%/)2%$&(%#(%21%8#("%2$&-;.&;
:#*&.%1+-+9&(&-$>%/)2%')2,.%5#$2+,,/%$&&%("&%$)2*.%-&:,&';
(#)*$%0)2*'#*A%)B%("&%8+,,$>%("&%'&#,#*A>%+*.%("&%:,))-3a
4(%.)&$%*)(%$"))(%,#5&>%02(%#(%'+*%-&')-.%#(3%!"&%-&')-.#*A%
'+*%0&%1,+/&.%+(%d>\\\%
:-+9&$%1&-%$&')*.3%f*&%
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$&')*.%A&($%$1-&+.%)2(%()%]\%9#*2(&$3%^f*'&%/)2%$&&%
8"+(%#$%"+11&*#*A%8#("%("&%-&:,&'(#)*$%)-%*)#$&>%/)2%'+*%
+..-&$$%#(>a%H#A*&/%&@1,+#*&.3%^V)2%'+*%$&(%#(%21%()%$&&%
.#B&-&*(%*)#$&%:+'()-$%+(%5+-/#*A%.&'#0&,%,&5&,$3a

!"&%()),%&5&*%8)-?$%8#("%QL%A,+$$&$3%V)2%'+*%12(%)*%
+*%f'2,2$%5#-(2+,%-&+,#(/%"&+.$&(%+*.%,))?%+-)2*.%("&%
$1+'&%()%$&&%+*.%"&+-%("&%$)2*.%+$%/)2%(2-*%/)2-%"&+.3%
^4(b$%+9+C#*A>a%$+#.%H#A*&/>%^/)2%'+*%1,+/%8#("%#(%#*$#.&%
("#$%$1+'&3a

H#A*&/%,)'+(&.%+%*)#$&%$)2-'&%("+(%'+9&%21%.+/$%0&;
:)-&%1-).2'(#)*%0&A+*3%!"&-&%8+$%+*%&,&'(-)*#'$%$&(21%
("+(%"+.%+%*)#$&;A&*&-+(#*A%$)2-'&3%^4%,&(%("&%5&*.)-%
?*)8>a%"&%$+#.3%!"&/%$1)((&.%("&%(-)20,&$)9&%.&5#'&%
+*.%(2-*&.%#(%)B3%4(%8+$*b(%-&D2#-&.%:)-%("&#-%)1&-+(#)*3%
4(%8+$%)*&%):%("&%,)+.#*A%'+-($%:)-%.+#,#&$3%^!"+(%8+$%
+*%&+$/%:#@3a

SOUND 
MITIGATION 
SOLUTIONS
!/1#'+,,/>%:2-*#(2-&%0,+*?&($>%+,$)%
'+,,&.%:2-*#%1+.$>%+-&%2$&.%:)-%
$)2*.%9#(#A+(#)*3%J,))-%9+($%8#("%
-200&-%)*%("&%0)(()9%+*.%+%'+-1&(%
)*%("&%()1%9+/%+,$)%A&(%2$&.3

!"&-&%#$%+,$)%("&%GH%I'-&&*>%
8"#'"%$(+*.$%:)-%pC&-)%-&:,&'(#)*%

$'-&&*b%h%+%1-).2'(%$),.%+*.%-&*(&.%0/%+%')91+*/%
'+,,&.%L&,(+%E%L&$#A*$>%4*'3%h%("&%0-+#*'"#,.%):%
D2+*(29%+')2$(#'#+*%:;/(%/1:(+3%E$2b$%8&0$#(&%
$2AA&$($%("+(%("&$&%GH%I'-&&*$%'-&+(&%("&%1-)1&-%
&*5#-)*9&*(%()%')*(-),%("&%0&"+5#)-%):%+#-%9),&;
'2,&$%0/%:)-'#*A%("&9%()%'"+*A&%:-)9%8+5&$%()%
1+-(#',&$%h%("&%$)2*.%&*&-A/%("&*%"+$%*)%9&.#29%
()%-#.&%21)*%+*.%'&+$&$%()%&@#$(3

H#A*&/%$+#.>%^E$2%.&$'-#0&$%#(%+$%8+5&$%):%+*%
)'&+*%("+(%')9&%()%+%0-&+?8+(&-3%_"&*%("&/%"#(%
("&%0-&+?8+(&->%#(%0-&+?$%21%#*()%8"#(&8+(&-3a%K%
$2-:&-%'+*%$2-:%)*%("&%8+5&>%02(%("&/%'+**)(%$2-:%
)*%("&%8"#(&8+(&-%0&'+2$&%("&%&*&-A/%+*.%("&%
$2-:+'&%(&*$#)*%+-&*b(%("&-&%+*/9)-&3

E$2%$"+-&.%("+(%+$%+*%+*+,)A/%):%8"+(%("&$&%
1+*&,$%.)3%!"&/%+-&%n%:&&(%(+,,%0/%d3k%:&&(%8#.&%

Rigney uses a high-powered 
laptop with GPU processing 

to monitor the sound 
reflections captured by 

the VisiSonics 5/64 
Audio/Visual Camera

5/64 Audio/Visual Camera 

by VisiSonics Corporation 

in action at the LED volume 

stage used on Fathead

Acoustical camera view of 
balloon pop sonic instance 

recording and visually 
translating reverberation in an 

empty LED volumetric stage
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+*.%+*%#*'";+*.;+;"+,:%("#'?3%^_&%12(%("&9%)*%
S;$(+*.$>a%$+#.%H#A*&/>%^+*.%9)5&.%("&9%+$%',)$&%
+$%8&%')2,.%()%("&%+'()-$>%8#("%9#*#9+,%#91+'(%()%
,#A"(#*A%+*.%'+9&-+3a

_"&*%("&%GH%I'-&&*$%8&-&%2*+5+#,+0,&%:)-%("&%
:#-$(%8&&?%):%("&%$"))(>%H#A*&/%&@1&-#9&*(&.%8#("%
$)9&%+5+#,+0,&%()),$%+*.%&*A#*&&-&.%+%9+?&$"#:(%
$),2(#)*3%^V)2%"+*A%+%")*&/')90%A-#.%:#,(&-%2$&.%
:)-%,#A"(#*A%)*%+%$D2+-&%1+*&,>a%"&%$+#.3%^_&%"+.%
+%$#@;0/;$#@3a%E&%("&*%.-+1&.%+%.25&(/*%)5&-%("+(>%
+*.%("&*>%)5&-%("+(>%"&%.-+1&.%+%:2-*#(2-&%0,+*?&(%
+*.%8-+11&.%#(%+-)2*.%("&%:-+9&3%

^4b9%'+,,#*A%#(%+*%&'")%$"+.&>a%$+#.%H#A*&/>%^0&;
'+2$&%#(%$"#&,.$%2$%:-)9%("&%&'")3a%!"&%-&$2,($%
$2-1-#$&.%&5&-/)*&3

H#A*&/%+,$)%:)2*.%("&%PNL%5),29&b$%$"+1&%1+-;
(#'2,+-,/%#*(&-&$(#*A%:-)9%+%$)2*.%1&-$1&'(#5&3%^4(%
#$%+%0#A%0&,,>%8"#'"%9+?&$%#(%+'(%,#?&%+%1+-+0),#'%9#;
'-)1")*&3a%I)2*.$%)-#A#*+(#*A%)2($#.&%("&%5),29&%
A&(%1#'?&.%21%0/%("&%-&')-.#*A3

<+$&.%)*%("#$%)0$&-5+(#)*>%H#A*&/%$2AA&$(&.6%
^L)*b(%1,+'&%("&%.#-&'()-b$%'"+#-$%#*$#.&%("&%5),;
29&%0&'+2$&%("&/%'-&+?%$)%92'"3%_"&*%$)9&)*&%
0&*.$%.)8*%()%1#'?%21%$)9&("#*A>%$'-+('"&$%("&#-%
,&A>%)-%.-)1$%+%8+(&-%0)((,&>%("+(%8#,,%A&(%-&')-.&.3a

!"&%0-+#*%0+-%W5),29&%')*(-),Y%"+$%$&5&-+,%8)-?;
$(+(#)*$%+*.%'+-($3%H#A*&/%-&')99&*.&.%("+(%
("&$&%9+'"#*&$%0&%"))?&.%21%8#("%?&/0)+-.>%
5#.&)>%+*.%<%+("1=!9>?1($.,6-"(3%^V)2%8+*(%()%
"+5&%/)2-%&D2#19&*(%TRUb.%:)-%("&%9)$(%1+-(>a%"&%
$+#.3%

K..#(#)*+,,/>%"&%$2AA&$(&.%2$#*A%.25&(/*%+-)2*.%
("&9%+$%$)2*.1-)):#*A3%^4:%("&/b-&%(/1#*A%+8+/%)-%
(+,?#*A>%)-%8"+(&5&-%("&/b-&%.)#*A>%9)5#*A%("&#-%
'"+#-%0+'?3%V)2b-&%*)(%1#'?#*A%#(%213a

COLLABORATIVE 
EFFORT TO GET 
BETTER SOUND
K%02/;#*%:-)9%'+9&-+%+*.%1-).2'&-$%#$%#91)-(+*(%
0&'+2$&%#(%(+?&$%&@(-+%&B)-(%+*.%9+/%#91&.&%("&#-%

8)-?:,)8%()%$)9&%.&A-&&%+*.%+..%+%,#((,&%0#(%):%
(#9&3%^f*%+5&-+A&>%#(%+..$%[;Q%9#*2(&$%8"&*%
("&/b-&%8)-?#*A%8#("%/)2>a%$+#.%H#A*&/3%_#(")2(%
("+(%(&+98)-?>%#(%9+/%(+?&%21%()%n;]\%9#*2(&$%
()%$&(%21>%+*.%("+(%())>%)*,/%^#:%("&/b,,%+,,)8%
("+(3a

!"&%'+9&-+%$&(21%(+?&$%+%02,?%):%("&%(#9&>%
+*.%8"&*%#(%A&($%()%$)2*.>%("&-&%#$*b(%+$%92'"%
:,&@#0#,#(/3%^4(b$%#91)-(+*(%("+(%0)("%1#'(2-&%+*.%
$)2*.%8)-?%"+*.%#*%"+*.%#*%("#$%&B)-(>a%"&%
&@1,+#*&.3%Z*,&$$%+%1-).2'(#)*%9+?&$%("+(%+%
1-#)-#(/>%^#(b$%A)#*A%()%0&%.#B#'2,(%:)-%$)2*.%()%
.)%#(3a

H#A*&/%.&$'-#0&.%+*%&@1&-#&*'&%:-)9%("&%$&(%
8"&*%'+9&-+%^"&,.%2$%)B%()%("&%,+$(%9#*2(&3a%
_"&*%#(%8+$%:#*+,,/%(#9&%()%12(%("&%$)2*.%9#(#;
A+(#)*%#*%1,+'&>%^("&/%$(+-(&.%-),,#*A%'+9&-+>%$)%
#(%8+$%())%,+(&3a

K$%("&%'+9&-+%(&+9%.#'(+(&$%8"+(%"+11&*$%
+-)2*.%$&((#*A%21%+%$")(>%("&/%9+/%*)(%+,,)8%
$)2*.%()%9)5&%#*%+*.%1)$#(#)*%("&%9#(#A+(#)*%
()),$3%!"&%$)2*.%(&+9%9+/%"+5&%()%12$"%#($%
8+/%#*%()%9+?&%#(%"+11&*3%^<&'+2$&%2,(#9+(&,/>%
$)2*.%#$%)2-%-&$1)*$#0#,#(/%h%c2$(%,#?&%1#'(2-&%#$%
("&#-$>a%$+#.%H#A*&/3

K$%("&%'+9&-+%(&+9%.#'(+(&$%8"+(%"+11&*$%
+-)2*.%$&((#*A%21%+%$")(>%("&/%9+/%*)(%+,,)8%
$)2*.%()%9)5&%#*%+*.%1)$#(#)*%("&%9#(#A+(#)*%
()),$3%!"&%$)2*.%(&+9%9+/%"+5&%()%12$"%#($%
8+/%#*%()%9+?&%#(%"+11&*3%^<&'+2$&%2,(#9+(&,/>%
$)2*.%#$%)2-%-&$1)*$#0#,#(/%h%c2$(%,#?&%1#'(2-&%#$%
("&#-$>a%$+#.%H#A*&/3

^!"&/%8#,,%'"))$&%()%8)-?%"+*.%#*%"+*.>a%
")1&$%H#A*&/>%^02(%#:%("&/%.)*b(>%#(%')2,.%0&%+%
,#((,&%0#(%):%+%(2A%):%8+-3a%I)2*.%):(&*%A&($%*&;
A,&'(&.3%^Q\\%1&)1,&%+-&%8)-?#*A%)*%")8%("&%
1#'(2-&%8)-?$>%+*.%)*,/%("-&&%+-&%8)-?#*A%)*%
")8%#(%$)2*.$3a

J2-("&-%-&#*$(+(#*A%"#$%1)#*(>%H#A*&/%$+#.>%^_&%
*&&.%()%$"+-&%$)9&%$1+'&%)*%("&%$(+A&%()%A&(%
A)).%$)2*.3%!+,?#&$%"+5&%0&&*%+-)2*.%$#*'&
]j[k3%P&(b$%?&&1%#(%A)#*A3a
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!"&%'"+,,&*A&%8#("%*)(%0&#*A%+,,)8&.%()%$&(%("&%
9#(#A+(#)*%()),$%#*%1,+'&%:)-%&5&-/%$")(>%$+#.%H#A*&/>%
#$%("+(%^("&%-&:,&'(#)*%#$%$)%A-&+(%("+(%/)2b-&%+,9)$(%
:)-'#*A%2$%()%-&,/%)*%K2()9+(&.%L#+,)A2&%H&1,+'&;
9&*(%WKLHY3a

WHY AVOID ADR?
^KLH%$")2,.%0&%+%$&')*.%*&(%2*.&-*&+("%("&%(-+;
1&C&%+-(#$($>%*)(%("&%:#-$(>a%$+#.%H#A*&/3%^V)2%8+*(%()%
+5)#.%KLH3a

N,+0)-+(#*A%)*%"#$%')*'&1(%):%/.*"+(2"30+%>%H#A*&/%
$+#.>%^4%+,$)%'+,,%#(%GKLH%)-%G&-)%KLH%0&'+2$&%
("+(b$%("&%A)+,3a%!)%.)%KLH>%+'()-$%+-&%0-)2A"(%#*()%
+%$(&-#,&%0))("%8#("%+%9#'-)1")*&%+*.%+%9#@&-%()%
-&;-&')-.%("&#-%.#+,)A2&%(-+'?$%)5&-%("&#-%1#'(2-&3%

H#A*&/%+..&.>%^V)2%'+*%*&5&-%A&(%("&%:2,,%1&-:)-;
9+*'&%0+'?%h%1&-:)-9+*'&$%+-&%,#?&%$*)8:,+?&$3a%
K$%)*&;)B$%("+(%"+11&*%)*%$(+A&%.2-#*A%1-).2';
(#)*>%("&/%8#,,%9&,(%+8+/%#:%#(%#$%*)(%'+1(2-&.3

H#A*&/%8+-*$%("+(%KLH%8)*b(%&5&-%-&1-).2'&%("+(%
)-#A#*+,%1&-:)-9+*'&3%^4(b$%#91)-(+*(%("+(%+%1-).2';
(#)*%1-#)-#(#C&$%#(%#:%("&/%8+*(%()%'+1(2-&%("&%5)'+,%
1&-:)-9+*'&3a%E&%&91"+$#C&.%("&%*&&.%()%9+#*(+#*%
("+(%#*(&*(#)*%+*.%(+?&%("&%(#9&%()%+'"#&5&%#(3%^f(";
&-8#$&>%/)2b-&%-#$?#*A%KLH3a

!"#$%"&("+$%9+*/%?#.$3%`&*&-+,,/>%?#.$%1&-:)-9%
1))-,/%8#("%KLH3%!"&%$'-#1(%.&9+*.&.%$'-&+9#*A%
?#.$%+*.%&*5#-)*9&*(+,%')*.#(#)*$%("+(%9+A*#:#&.%
("&%'"+,,&*A&%9)-&%("+*%2$2+,3%^4(b$%*)(%:+#-%()%#91,/%
("+(%8&%)*,/%1-).2'&%C&-)%KLH%.+(+>%02(%("+(b$%("&%

A)+,>a%$+#.%H#A*&/3

SOUND UTILITY 
TASKS 
H#A*&/%5),2*(&&-&.%()%0&%+%$)2*.%2(#,#(/%1&-$)*%
.2-#*A%1-).2'(#)*%()%,&+-*%9)-&%+0)2(%("&%1-+';
(#'+,%$#.&%):%("#*A$3%f*&%):%"#$%.2(#&$%8+$%()%9+*;
+A&%("&%%9)5&9&*(%):%("&%*#*&%GH%I'-&&*$>%]k%
:2-*#(2-&%0,+*?&($>%+*.%:#5&%:,))-%9+($%#*%0&(8&&*%
$'&*&$>%8"#'"%"+11&*&.%:-&D2&*(,/3

^_&%"+5&%()%0&%("&%:#-$(%)*&$%()%A&(%)2-%$(2B%)2(>%
+*.%8&b-&%("&%,+$(%()%A&(%#(%0+'?%#*>a%$+#.%H#A*&/3%
^!"&-&b$%+,8+/$%+%0#A%-2$"3a

!"&%(&+9%"+$%()%1,+'&%0,+*?&($%&5&-/8"&-&%
'+-&:2,,/%$)%("&/%.)%*)(%9&$$%21%("&%1-)1$%+*.%
1-).2'(#)*%.&$#A*%&,&9&*($3%!"&/%+,$)%"+5&%()%0&%
+8+-&%):%"+C+-.$%$)%1&)1,&%.)*b(%(-#1%)*%+*/%):%
("&%0,+*?&($>%'+-1&($>%)-%'+0,&$3

K*)("&-%-&$1)*$#0#,#(/%#$%()%&*$2-&%("+(%("&%9#;
'-)1")*&$%+-&%8&,,;1)$#(#)*&.%:)-%&+'"%+'()-3%!"&%
2(#,#(/%+,$)%1-&1+-&$%("&%$,+(&%+*.%$/*'$%#(3

K:(&-%&@1&-#&*'#*A%("&%*#((/;A-#((/%+'(#5#(#&$%)*%
$&(%("+(%A)&$%#*()%'+1(2-#*A%',&+*%$)2*.%.2-#*A%
1-).2'(#)*>%H#A*&/%')*',2.&.>%^4:%/)2b-&%A)#*A%()%
9+?&%+*%&B)-(%8#("%$)2*.%)*%+%5#-(2+,%1-).2'(#)*%
$(+A&>%#(%8#,,%-&D2#-&%+*%+..#(#)*+,%1&-$)*3a%

_"&("&-%("+(b$%+%$)2*.%2(#,#(/%1&-$)*%)-%+*%+1;
1-&*(#'&>%+%:)2-("%1&-$)*%#$%-&D2#-&.%()%"&,1%8#("%
("&%9#(#A+(#)*%9)5&9&*(>%$&(21>%+*.%(&+-.)8*3%
^f("&-8#$&>%/)2b-&%c2$(%A)#*A%()%&@"+2$(%/)2-%
'-&8%+*.%:-2$(-+(&%("&9>%+*.%("&/b,,%0&%,&$$%,#?&,/%
()%12(%:)-8+-.%("&%&B)-(%()%.)%8"+(b$%*&'&$$+-/%
()%+'"#&5&%("&%A)+,%):%/.*"+(2"30+%3a

GO PREPARED TO WIN
J)-%5#-(2+,%1-).2'(#)*>%#(%#$%5#(+,%()%#91,&9&*(%

“You can never get the full performance back—
performances are like snowflakes.”
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1-&5#$%+*.%(&'"5#$%+*.%$#92,+(&%("&%$"))(#*A%
')*.#(#)*$%+*.%-&$2,($%:)-%#(&-+(#5&%&@1,)-+(#)*%
+*.%#91-)5&9&*($3%O-).2'(#)*$%("+(%#*5&$(%#*%
("#$%+11-)+'"%8#,,%^"+5&%+%A-&+(&-%'"+*'&%):%
-&+1#*A%("&%0&*&:#($>a%$+#.%H#A*&/3

E&%$2AA&$($%0-#*A#*A%#*%+%$)2*.%1&-$)*%#*()%
$)9&%):%("&%1-&5#$%+*.%(&'"5#$%9&&(#*A$%()%')9;
92*#'+(&%("&%A)+,%+*.%',)$&,/%8)-?%8#("%'+9&-+>%
,#A"(#*A>%')$(29&>%+*.%1-).2'(#)*%.&$#A*%()%"&,1%
9#(#A+(&%("&%$)2*.%#$$2&$%("+(%A&(%#.&*(#:#&.3%
!"#$%1-&.#'(#5&%+11-)+'"%9+/%,&+.%()%-&1,+'#*A%
9+(&-#+,$%)-%'"+*A#*A%+*%+*A,&%)-%+%$"+1&%("+(%
#91-)5&$%("&%$)2*.%D2+,#(/3

f*%!"#$%"&>%H#A*&/%A)(%#*%()2'"%8#("%("&%')$;
(29&%+*.%$&(%.&$#A*&-$%()%')992*#'+(&%")8%()%
("#*?%+')2$(#'+,,/3%K$%+%-&$2,(>%')$(29&%')9;
1,&(&,/%'"+*A&.%("&#-%"&,9&($3%f-#A#*+,,/>%("&%
.&$#A*$%8)2,.%"+5&%("&%^?#.$%8&+-#*A%+%9&(+,%
(-+$"%'+*%,#.%2$&.%+$%("&%"+(>%,#?&%+%$+92-+#3a%!"+(%
8)2,.%"+5&%'+2$&.%("&%8)-$(;'+$&%$'&*+-#)%:)-%
$)2*.3%

f("&-%.&$#A*$%#*',2.&.%1)($%+*.%1+*$%)*%("&%
+'()-$b%:&&(3%!"&%$&($%8&-&%A)#*A%()%0&%9+.&%):%
')--2A+(&.%#-)*3%L2&%()%H#A*&/b$%&+-,/%#*(&-5&*;
(#)*>%^("&/%.#.*b(%A)%("+(%-)2(&3a

^4(b$%+%"),#$(#'%+11-)+'">a%H#A*&/%*)(&.3%^!"&-&b$%
*)%$#,5&-%02,,&(%("+(b$%A)#*A%()%$),5&%#(3a%!"&%8"),&%
(&+9%"+$%()%:&&,%&D2+,,/%-&$1)*$#0,&%+0)2(%$)2*.%
+$%("&/%:&&,%:)-%("&%1#'(2-&3%^I)2*.%#$%):(&*%*)(%
0-)2A"(%)*%2*(#,%(8)%8&&?$%0&:)-&>%8"#'"%#$%())%
,+(&3a%

H#A*&/%8+-*$%("+(%#A*)-#*A%("&%*&&.$%):%("&%
$)2*.%(&+9%9+/%,&+.%()%+*%&@1&*$#5&%,)$$%):%
1&-:)-9+*'&3%^V)2b,,%"+5&%+%,)(%):%KLH>%8"#'"%
')$($%9)-&%9)*&/%+*.%#$%+%9#$$&.%)11)-(2*#(/3a

!"&%8#.&%$")($%+-&%8"+(%H#A*&/%:)2*.%8&-&%("&%
()2A"&$(%()%"+*.,&%0&'+2$&%^/)2%'+*b(%12(%21%+,,%
("&%9#(#A+(#)*3a%!"&%+.5+*(+A&%):%$"))(#*A%#*%+%
5),29&%#$%0&#*A%+0,&%()%'+1(2-&%("&%$'&*&-/%+*.%
+,,%#($%+90#&*(%,#A"(>%8"#'"%#$%1-).2'&.%0/%&@1&*;
$#5&%PNL%1+*&,$3%^V)2%.)*b(%8+*(%()%')5&-%#(%21%
8#("%+,,%("&$&%$)2*.%9#(#A+(#)*%1+*&,$3a

U)$(%9#(#A+(#)*%1+*&,$%+-&%0,+'?>%8"#'"%8)-?$%

8&,,%:)-%*&A+(#5&%:#,,3%!"&/%'+*%0&%2$&.%#*$(&+.%):%

:,+A$3%H#A*&/%-&')99&*.&.%("+(%#:%*&A+(#5&%:#,,%#$%

*)(%*&&.&.>%^#(%8)2,.%0&%A-&+(%#:%("&/%"+.%$)9&%

9&.#29%A-&/%+*.%8"#(&%)*&$a%:)-%*&2(-+,%&B&'(%)-%

0)2*'&%,#A"(3

neW TOOLS AROUND 
THE BEND
^_&%.#.*b(%A&(%()%1,+/%8#("%("&9%)*%!"#$%"&>%02(%

("&$&%+-&%')9#*A%21%#*%("&%:2(2-&>a%$+#.%H#A*&/%):%

$)9&%*&8%(&'"*),)A#&$%+*.%9&(").),)A#&$%"&%"+$%

#*5&$(#A+(&.%#*%("&%1-)'&$$3
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KLH%+-&%())%"#A"3%^!"&)-&(#'+,,/>%("&%)("&-%("#*A%/)2%

')2,.%.)%8)2,.%0&%()%"+5&%$)9&)*&%,#$(&*%()%#(%+*.%
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9#'-)1")*&%+--+/%8#("%+.c2$(+0,&%.#-&'(#5#(/>%-&+-%
'"+**&,>%+*.%-&+,;(#9&%*)#$&%:#,(&-#*A%()%'+1(2-&%
',&+-%$)2*.%#*%'"+,,&*A#*A%$)*#'%')*.#(#)*$3a%
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'-)1")*&3a%4*$(&+.%):%+*%+2.#)%')-.>%#(%2$&$%+%S+(%
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:)-%1)$(;1-).2'(#)*3a%4(%$1&&.$%21%("&%1-)'&$$3

^4(%#$%+%*&8%(&'"*),)A/%("+(%"+$*b(%0&&*%.)*&%
0&:)-&3a%H#A*&/%1-)c&'(&.>%^4*%("&%:2(2-&>%+-(#:#'#+,%
#*(&,,#A&*'&%')90#*&.%8#("%+--+/%9#'-)1")*&$%8#,,%
0&%+%8+/%()%+..-&$$%("&$&%(/1&$%):%("#*A$%8"#,&%
$(#,,%2$#*A%("&%$'-&&*$%:)-%9#(#A+(#)*3a

H#A*&/%8+*($%1-).2'(#)*$%()%')*$#.&-%"#-#*A%+*%
+')2$(#'#+*3%E&%$+#.>%^4:%4%)8*&.%)*&%):%("&$&%PNL%
$(+A&$>%4b.%"+5&%+*%+')2$(#'#+*%,))?%+(%("&%1-&5#$%
0&:)-&%#(%A)&$%())%:+-%h%#(b$%+%,)(%&+$#&-%()%9+?&%
'"+*A&$%0&:)-&%("&/%'2(%8)).3a

^!"&/%$")2,.%9&+$2-&%$(+A&$%#*%.&'#0&,$a%#$%+*)(";
&-%$2AA&$(#)*%H#A*&/%9+.&3%^_"+(%#$%("&%.&'#0&,%
-&+.#*A%#*%("&%'&*(&-%):%("&%$(+A&ga%!"&-&%9+/%0&%+%
8+/%()%+--#5&%+(%+%$(+*.+-.%:)-%$2'"%9&+$2-&9&*($%
h%")8%("#*A$%$)2*.%]\%:&&(%:-)9%("&%'&*(&->%[\%:&&(%
:-)9%("&%'&*(&->%&('3%^V)2%'+*%A&(%1&)1,&%()%$1&'%#(%
)2(%+*.%(2-*%+-)2*.%+*.%$+/>%p!"#$%)*&b$%*)#$/>%)-%
("#$%)("&-%)*&b$%D2#&(&-3%_"#'"%)*&%.)%/)2%8+*(%()%

A)%()gba%■

Contributors:
O-).2'(#)*%!&'"*),)A#$(%L+*&%<-&"9

P&+.%L4!%=)"+**+%I+,)
[*.%L4!%S"-#$%E)$&/
LU!%I"&--#%U#-+*.+

“They should measure stages 
in decibels” 

is another 
suggestion 

Rigney made. 

“What is the 
decibel reading 
in the center of 
the stage?”

`&((#*A%("&%0))9%)2(%):%("&%$")(%9+/%-&D2#-&%
+.c2$(9&*($%()%8"&-&%("&%)1&-+()-%#$%,)'+(&.>%
8"#'"%'+*%0&%.&(&-9#*&.%("#$%8+/3%H#A*&/%
+$$&-(&.>%^4(b$%+0)2(%+8+-&*&$$%+*.%+%*&8%
1+-+.#A9>%8"&-&%/)2b-&%(-/#*A%()%A&(%1&)1,&%
()%0&%+8+-&%):%$)2*.%#*%+%8+/%("&/b5&%*&5&-%
.)*&%#(3a

H#A*&/%'+,,$%:)-%+%"),#$(#'%$),2(#)*%+*.%("&%
?#*.%):%&.2'+(#)*%$211)-(#*A%#(3%^N5&*%(")2A"%
("&/%9#A"(%*)(%:2,,/%+11-&'#+(&%#(%("&%:#-$(%
(#9&%("&/%"&+-%#(>%)*'&%1&)1,&%+-&%+8+-&%):%#(>%
("&/%'+*%+$?>%pL)%8&%"+5&%+%$)2*.%1-)0,&9g%
U+/0&%8&%$")2,.%("#*?%+0)2(%("#$3ba

K*)("&-%$),2(#)*%H#A*&/%+''&$$&.%#$%+*%
+--+/%9#'-)1")*&%'+,,&.%T)*)$%:-)9%L)((&-&,%
!&'"*),)A#&$%#*%e&8%G&+,+*.3%!"&#-%8&0$#(&%
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4*%("&%')*(&@(%):%PNL%5),29&(-#'%$(+A&$%+*.%#*;'+9&-+%5#$2+,%&B&'($%W4SRJXY>%
("&%A)+,%#$%):(&*%+0)2(%+((+#*#*A%:#*+,%1#@&,%+(%$)2-'&%h%:)-%("&%#9+A&%'+1(2-&.%
#*;'+9&-+%()%0&%A)).%&*)2A"%()%-&D2#-&%9#*#9+,%')--&'(#)*%)-%+2A9&*(+(#)*%#*%
1)$(;1-).2'(#)*3

</%("&%$+9&%()?&*>%p:#*+,%$+91,&b%#$%+%(&-9%')#*&.%0/%N-#'%H#A*&/%()%2*.&-$')-&%+%
$#9#,+-%A)+,%:)-%'+1(2-#*A%.#+,)A2&%.2-#*A%1-).2'(#)*%)*%+*%PNL%5),29&(-#'%$(+A&%
("+(%#$%',&+*%&*)2A"%()%'+--/%()%+*.%("-)2A"%:#*+,%$)2*.%9+$(&-#*A%8#("%,#9#(&.%
1)$(;1-).2'(#)*%1-)'&$$#*A%0&/)*.%.&;-&5&-0%+*.%+90#&*(%$)2*.$3

INTRODUCTION: FINAL SAMPLE DEFINED

ACOUSTIC CHALLENGES ON A 
VIRTUAL PRODUCTIon VOLUME 

K')2$(#'+,%H&:,&'(#)*6%PNL%5),29&(-#'%$(+A&$%+-&%02#,(%8#("%("&%#*(&*(%):%'+1(2-#*A%
-&+,;(#9&%5#$2+,%&*5#-)*9&*($%#*;'+9&-+%8#("%("&%+'()-$b%1&-:)-9+*'&$%.2-#*A%
1-).2'(#)*3%!"&$&%(+,,%PNL%8+,,$%+-&%"+-.>%$9))(">%+*.%"#A",/%-&:,&'(#5&%$2-:+'&$%
$+*.8#'"&.%0&(8&&*%')*'-&(&%'&#,#*A$%+*.%:,))-$%("+(%()A&("&-%'-&+(&>%#*%&B&'(>%
+*%+')2$(#'+,%&'")%'"+90&-3%

K')2$(#'+,%e)#$&6
%%%KY%K%5&-(#'+,%PNL%8+,,%'2-5&.%#*()%+%$&9#;'#-'2,+-%$"+1&%+*.%'+11&.%8#("%+%:,+(%
5&-(#'+,%'&#,#*A%0&"+5&$%,#?&%+%1+-+0),#'%9#'-)1")*&3%Z*.&$#-+0,&%$)2*.$>%A&*&-;
+(&.%)2($#.&%("&%$(+A&>%A&(%1#'?&.%21%("-)2A"%("&%$(+A&%)1&*#*AW$Y>%+-&%+91,#:#&.>%
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49+A&;'&*(-#'%<#+$6%O-).2'(#)*%$)2*.%#$%2$2+,,/%*)(%+B)-.;
&.%("&%$+9&%,&5&,%):%$211)-(%)-%')*$#.&-+(#)*%+$%("&%'+9&-+%
+*.%,#A"(#*A%.&1+-(9&*($3%!"&%D2+,#(/%):%.#+,)A2&%-&')-.;
#*A$%#$%):(&*%')91-)9#$&.%+$%+%-&$2,(%):%("&%'2--&*(%)*;$&(%
#9+A&;'&*(-#'%0#+$3

I)2*.%-&:,&'(#)*%+*.%2*8+*(&.%*)#$&%'+*%0&%&B&'(#5&,/%
9#(#A+(&.%:-)9%+%5#-(2+,%1-).2'(#)*%5),29&%$(+A&>%02(%#(%8#,,%
-&D2#-&%("&%'292,+(#5&%&B)-($%):%5+-#)2$%.&1+-(9&*($%+*.%
&D2#19&*(%9+*2:+'(2-&-$>%$(+-(#*A%8#("%("&%1+*&,%(&'"*),);
A/>%$(+A&%.&$#A*>%+*.%')*$(-2'(#)*%("+(%$#A*#:#'+*(,/%')*(-#0;
2(&$%()%("&%1-)0,&93

O-&5#$7!&'"5#$6%I)2*.%-&:,&'(#)*%+*.%*)#$&%9#(#A+(#)*%
$")2,.%0&%')*$#.&-&.%0&:)-&%1-).2'(#)*%')99&*'&$3%!"&%
1-&5#$7(&'"5#$%1-)'&$$%("+(%#$%1-&$&*(,/%:)'2$&.%1-#9+-#,/%()%
+#.%("&%5#$2+,%.&1+-(9&*($%9+/%+,$)%0&%2$&.%()%#.&*(#:/%+*.%

9#(#A+(&%$)2-';
&$%):%$)2*.%
-&:,&'(#)*%0/%
'-&+(#*A%+*%
+8+-&*&$$%):%
("&$&%'"+,;
,&*A&$%+9)*A%
)("&-%.&1+-(;
9&*($3%

SOLUTIONS: TOOLS AND 
PRACTICES

f*;$&(%<&$(%O-+'(#'&$6
4%-2,**%+6%U#*#9#C&%
")8%9+*/%1&-$)**&,%
+-&%1-&$&*(%#*$#.&%("&%
5),29&%.2-#*A%$"))(;
#*A3%%

5#"6%(,0%*.*66%S,&+-%
)B%)-%$"#&,.%1&-$)**&,%+*.%*)#$/%&D2#19&*(%:-)9%
$(+A&%)1&*#*A$3%%

789.03%*#(-,,3(:(;<)=6%N91,)/%TRU%$8#('"&$%()%
-&9)(&,/%')**&'(%?&/0)+-.$>%9)*#()-$>%+*.%9#'&%
+,,)8#*A%1-).2'(#)*%()%,#9#(%)-%&,#9#*+(&%&D2#19&*(%
*)#$&%+-)2*.%("&%$(+A&%+-&+3%

MITIGATION TOOLS 
AND PRACTICES

!-+.#(#)*+,%`&+-6%S)99)*%9+(&-#+,$%2$&.%()%9#(#;
A+(&%$)2*.%-&:,&'(#)*%q%$2'"%+$%:2-*#(2-&%0,+*?&($>%
'+-1&(&.%-200&-%:,))-%9+($>%:)+9%#*$2,+(#)*>%&('3%
$")2,.%0&%2$&.%&@(&*$#5&,/%()%')5&-%+$%92'"%):%("&%
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W'#-'+%L&'&90&-%[\[[Y>%("&-&%+-&%:)2-%+')2$(#'+,%
$'-&&*%$),2(#)*$%+5+#,+0,&%:)-%("#$%12-1)$&6

%%%%%=>(?,@.#@A,9-2%+/(B?CAD(5,+9#.,*2
( ">(5.30+%2#6%L25&(/*%+*.7)-%:2-*#(2-&%1+.$%
% "+*A#*A%:-)9%S;$(+*.$3
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% #$%+*%&'")%$"+.&3%4(%#$%$#9#,+-%()%("&%1-&
% 5#)2$%L4V%&@+91,&%+*.%+..#(#)*+,,/%2$&$%+%
% 1+*&,%:-+9&%8#("%+%1),/&$(&-%,#A"(%.#B2$&-%
% ")*&/')90%A-#.%1)$#(#)*&.%#*%:-)*(%):%#(3%

]%TRU%$8#('">%+00-&5#+(#)*%:)-%^?&/0)+-.>%5#.&)%+*.%
9)2$&a%#$%+%"+-.8+-&%.&5#'&%("+(%+,,)8$%+%2$&-%()%')*(-),%
92,(#1,&%')912(&-$%:-)9%)*&%)-%9)-&%$&($%):%?&/0)+-.$>%
5#.&)%9)*#()-$>%+*.%9#'&3

@.A+&"1B1q%L4V6%I#91,&>%][b@][b%W,&:(Y>%
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S))1&-+(#)*6%I)2*.%9#(#A+(#)*%-&D2#-&$%'),,+0)-+(#)*%8#("%("&%
:#-$(%+$$#$(+*(%.#-&'()-%W]$(%KLY>%'+9&-+%+*.%,#A"(#*A%.&1+-(9&*(>%
+*.%1-).2'(#)*%.&$#A*3%!"&$&%.#$'2$$#)*$%+-&%0&$(%+..-&$$&.%#*%
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ADDITIONAL SOUND 
PERSONNEL

!"&%$)2*.%.&1+-(9&*(%#$%9)-&%("+*%:2,,/%)''21#&.%8#("%
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D2#-&.%()%$2''&$$:2,,/%9#(#A+(&%$)2*.%
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PNL%5),29&(-#'%$(+A&%#$%1-).2'(#)*b$%
-&$1)*$#0#,#(/3%!"-)2A"%1-&1+-+(#)*>%
'),,+0)-+(#)*>%.&(+#,&.%1-&5#$7(&'"5#$>%
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Summary
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