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1-&5#$%'+*%$(+-(%8#("%$#91,&%=-+/%0)B%,+/)2($%("+(%+-&%
')91-#$&.%):%1-#9#(#5&%=&)9&(-/%8#(")2(%+*/%(&B(2-&$%)-%
$"+.&-$3%!"&%=-+/%0)B%+#9$%()%&$(+0,#$"%("&%$'+,&%):%("&%
&*5#-)*9&*(%+*.%)5&-+,,%,+/)2(%("+(%#*:)-9$%("&%:,)8%):%
&5&*($%#*%("&%$'&*&3%!"&$&%=-+/%0)B%&*5#-)*9&*($%'+*%0&%
2$&.%#*%1-&5#$%8#("%("&%C*-&+,%D*=#*&%9+**&T2#*$%)-%,)8;
1),/=)*%YO%"29+*)#.%9).&,$%+$%$(+*.;#*$%:)-%0,)'?#*=%
+*.%$(+=#*=3

!"&%&*5#-)*9&*($%'+*%+,$)%0&%#*5&$(#=+(&.%:2-("&-%:)-%
+''2-+'/%()%8"+(%9+/%8)-?%0&$(%+(%("&%5#-(2+,%1-).2'(#)*%
5),29&%0/%1,+'#*=%+%YO%9&$"%):%("&%$(+=&%+*.%:,/#*=%
("-)2="%("#$%$1+'&%8#("%IK%=)==,&$%#*%+%5#-(2+,%$')2(#*=%
$&$$#)*3%!"#$%$&$$#)*%'+*%0&%2$&.%()%1,+'&%1-)1$%+*.%
.-&$$%("&$&%$&($%()%:2-("&-%#*:)-9%("&%+'(#)*%#*%&+'"%$'&*&3%

O2-#*=%("&%IP+9%$&$$#)*$@%("&%'+9&-+1&-$)*%'+*%2$&%
+%$")2,.&-%-#=%)-%+%=#90+,%()%*+5#=+(&%("&%'+9&-+%#*%("&%
5#-(2+,%&*5#-)*9&*(%()%+'"#&5&%("&%9)$(%&\&'(#5&%:-+9#*=3%
E)(#)*%'+1(2-&%'+*%0&%2(#,#G&.%#*%("&$&%IP+9%$&$$#)*$%()%
.-#5&%("&%.#=#(+,%+'()-$%()%#*5&$(#=+(&%0,)'?#*=%+*.%$(+=#*=%
:2-("&-@%&$1&'#+,,/%:)-%+'(#)*%$&T2&*'&$%+*.%')91,&B%
'")-&)=-+1"/3
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!"&$&%1-)'&$$&$%$")2,.%0&%2$&.%&B(&*$#5&,/%()%
+..-&$$%+$%9+*/%T2&-#&$%+$%1)$$#0,&%+*.%$),#.#:/%("&%
1,+*%$)%("&%#*:)-9+(#)*%(-+*$:&--&.%()%("&%IQO%(&+9%#$%
&B+'(3%!"&$&%#*5&$(#=+(#)*$%8#,,%&*$2-&%("+(%("&/%*&&.%
,#((,&%)-%*)%+.>2$(9&*($%()%=&(%("&9%()%8)-?%+(%("&%
5),29&%$(+=&%)*%("&%$"))(%.+/L$M3

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

R"&*%("&%=-+/%0)B%&*5#-)*9&*($%(-+5&,%("-)2="%
1-&5#$@%5#-(2+,%$')2(#*=@%+*.%IP+9%$&$$#)*$@%=+("&-#*=%
.&&1%#*$#="($%:-)9%+,,%?&/%$(+?&"),.&-$@%+*.%("-)2="%
&+'"%#(&-+(#)*@%("+(%02#,.%'+*%=&(%',)$&-%+*.%',)$&-%()%
8"+(%')2,.%8)-?%:,+8,&$$,/%+(%("&%WDO%$(+=&3%!")$&%
&+-,/%+$$&($%'+*%#*:)-9%)-@%&5&*%0&((&-@%=&(%2(#,#G&.%#*%
'-&+(#*=%("&%:#*+,%1#B&,%.&,#5&-/@%(-+5&,#*=%:-)9%$(+-(%()%
:#*#$"@%0/%"2=&,/%9#(#=+(#*=%-&.2*.+*'#&$%+*.%8+$(+=&3

U*'&%("&%IQO%(&+9$%$(+-(%8)-?%)*%("&%&*5#-)*9&*(%
02#,.$@%("&%.#-&'()-%+*.%.&1+-(9&*(%"&+.$%+-&%
&*')2-+=&.%()%.#5&%#*()%("&%C*-&+,%J-)>&'(%8#("%
IK%"&+.$&($%:)-%9)-&%5#-(2+,%$')2(#*=%$&$$#)*$%
.2-#*=%("&%-&5#&8%1-)'&$$%()%)\&-%5+,2+0,&%:&&.0+'?%
+*.%()%#91-)5&%("&%,))?%8#("%+-(%.#-&'(#)*%+*.%
1-)1%1,+'&9&*($3%C$#*=%("&%5#-(2+,%'+9&-+$@%("&%
'#*&9+()=-+1"&-%+*.%.#-&'()-%'+*%1&-:)-9%9)-&%
IP+9%#*5&$(#=+(#)*$%()%(&$(%")8%8&,,%("&%$")($%("&/%
.&$#=*&.%#*%("&%&+-,#&-%$&$$#)*$%8#("%=-+/%0)B%+*.%
1-&5#$%&*5#-)*9&*($%$(#,,%:&&,%,#?&%("&%-#="(%+11-)+'"@%
+*.%("&/%'+*%9+?&%+.>2$(9&*($%+$%*&&.&.3%!"#*=$%+-&%
$(#,,%1,#+0,&%+(%("#$%$(+=&3%

4*%("&$&%IP+9%+*.%5#-(2+,%$')2(#*=%$&$$#)*$%8#("%("&%
IQO%(&+9$@%#(%#$%'-2'#+,%()%#*5),5&%("&%5#-(2+,%1-).2'(#)*%
$21&-5#$)-%+*.%("&%$(+=&%(&+9%()%#.&*(#:/%8"+(%
1+-+9&(&-$%92$(%0&%&B1)$&.%$)%("&/%'+*%0&%+''&$$&.%
+*.%+,(&-&.%8#("%("&%.&$#-&.%.&=-&&$%):%:-&&.)9%)*%
("&%$"))(%.+/3%Q*(#'#1+(#*=%("&$&%+.>2$(9&*($%+*.%
5+-#+(#)*$%("+(%8#,,%0&%-&T2#-&.%.2-#*=%1-).2'(#)*%#$%
$#=*#:#'+*(3

g)2%'+**)(%&B1&'(%$)9&("#*=%()%"+11&*%)*%("&%.+/%
("+(%8+$*h(%1,+**&.%+*.%#*')-1)-+(&.%#*()%("&%C*-&+,%
D*=#*&%1-)>&'(%0&:)-&"+*.3%P"+*=#*=%("&%(#9&%):%.+/@%
8&+("&-%')*.#(#)*$@%+..#*=%8#*.@%'"+*=#*=%9+(&-#+,$%)-%
'),)-%=-+.#*=%$&'(#)*$%):%("&%&*5#-)*9&*(@%&('3@%+-&%+,,%
:2*'(#)*$%("+(%9+/%.&1&*.%)*%$&5&-+,%)("&-%:+'()-$%("+(@%
#:%.)*&%"+1"+G+-.,/%8#(")2(%1,+**#*=@%8#,,%0-&+?%("&%
1-)>&'(%8"&*%/)2%,&+$(%&B1&'(%#(3

U*'&%("&%IQO%02#,.$%+-&%+,9)$(%')91,&(&@%#(h$%0&$(%
()%$(+-(%(&$(#*=%("&9%+(%("&%$(+=&%+$%&+-,/%+$%1)$$#0,&%
0&'+2$&%8"&*%/)2%+..%("&%(&'"%$(+'?%+*.%8"+(%("&%
$(+=&%#$%1-#9+-#,/%02#,(%()%$&-5&@%'&-(+#*%("#*=$%9+/%8)-?%
.#\&-&*(,/%("+*%&B1&'(&.3%4.&*(#:/#*=%("&$&%&+-,/%+*.%
+11,/#*=%:#B&$%)-%8)-?+-)2*.$%#$%'-#(#'+,%()%&*$2-#*=%+*%
2*#*(&--21(&.%$"))(%.+/3

S&/)*.%("&$&%(&$(%.+(&$%+(%("&%$(+=&@%/)2%$")2,.%+,$)%
$'"&.2,&%+%(&'"%.+/%+*.%1-&;,#="(%.+/3%O&1&*.#*=%)*%
("&%')91,&B#(/%):%("&%$"))(@%9+/0&%>2$(%)*&%.+/@%+%"+,:%
.+/@%)-%+%')21,&%):%.+/$%()%-&"&+-$&%("&$&%*&&.$%8#("%
("&%(&'"*#'#+*$%+(%("&%$(+=&%()%.&5&,)1%+%$")-("+*.%
0&(8&&*%("&%'-&8%+*.%("&%WDO%$(+=&%(&+9%("+(%"&,1$%
9)5&%("&%$"))(%.+/$%+,)*=%+(%+%=-&+(%',#13%■
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ASSEMBLING SPECIALIZED 
TALENT FROM THE UNREAL 
FELLOWSHIP
!)%+'"#&5&%!"#$%"&<$%+90#(#)2$%=)+,$@%S+?&-%?*&8%+$$&9;
0,#*=%("&%-#="(%(&+9%8)2,.%0&%'-2'#+,3%F&%.-&8%"&+5#,/%:-)9%
("&%C*-&+,%X&,,)8$"#1%*&(8)-?%()%02#,.%+%'+1+0,&%(+,&*(%
1#1&,#*&3%S+?&-%8+$%')*:#.&*(%+0)2(%("&%'+,#0&-%):%(+,&*(%
"&<.%:#*.%+(%("&%X&,,)8$"#1@%*)(#*=@%ig)2<-&%,))?#*=%+(%("&%()1%
5#$2+,%&\&'($%(+,&*(%#*%("&%8)-,.%:2**&,#*=%("-)2="%("&-&3j

S+?&-%+*.%R&+5&-%1-&$&*(&.%("&%1-)>&'(%+(%+%X&,,)8$"#1%
&5&*(%("+(%-&+'"&.%+-)2*.%ekk%+,29$%1,2$%5&*.)-$%+*.%
')91+*#&$%8)-?#*=%8#("%D1#'%^+9&$3%!"&-&@%("&%1-)>&'(%
+((-+'(&.%!)9%!"2.#/+*1,+'?+,@%8")%())?%)*%("&%-),&%):%
5#-(2+,%1-).2'(#)*%1-).2'&-3%!"&%(&+9%"+*.,#*=%("&%+90#;
(#)2$%E&(+F29+*%8)-?%8+$%+$$&90,&.%("-)2="%("&%$+9&%
*&(8)-?3%S+?&-%.&$'-#0&.%")8%5&*.)-$%8&-&%i+9+G&.%("+(%
#(<$%*)(%+%')91+*/3%4(<$%+%'),,&'(#)*%):%#*.#5#.2+,$%("+(%'+9&%
()=&("&-%()%.)%("#$3j

IMPLEMENTING NEW TECH 
LIKE METAHUMANS
!"#$%"&%+#9&.%()%#*(&=-+(&%E&(+F29+*$@%D1#'%^+9&$<%
()),%:)-%'-&+(#*=%"#=",/%-&+,#$(#'%.#=#(+,%"29+*$3%Q$%
S+?&-%$(+(&.@%iR&%+#9&.%()%2(#,#G&%+%(&'"*),)=/%$(#,,%$#B%
9)*("$%:-)9%-&,&+$&3j

N#*'&%D1#'%"+.%)*,/%1-)5#.&.%0&(+%1-&5#&8$%):%E&(+;
F29+*$%()%$&,&'(%2$&-$%("&*@%,&5&-+=#*=%("#$%2*(&$(&.%
$/$(&9%1-&$&*(&.%'"+,,&*=&$3%S+?&-%-&'+,,&.%#*#(#+,%
$?&1(#'#$96%i4*')-1)-+(#*=%E&(+F29+*$%0&:)-&%0&#*=%
8#.&,/%+5+#,+0,&%8+$%,#?&,/%("&%0#==&$(%(&'"*#'+,%-#$?3j

S+?&-%+*(#'#1+(&.%#($%:2(2-&%#*:,2&*'&%#:%&B&'2(&.%
$2''&$$:2,,/3%F&%-&9&90&-&.@%iR&%-&'&#5&.%$211)-(%
&5&*%:-)9%5#$2+,%&\&'($%1)8&-")2$&$%+*.%D1#'%^+9&$%
("&9$&,5&$@%8")%2*.&-$()).%("&%1)(&*(#+,%#91+'(3j

!"&%(&+9%"+*.,&.%+,,%+$1&'($%):%("&%+90#(#)2$%
E&(+F29+*%8)-?@%:-)9%0)./7:+'#+,%-#==#*=%()%9)(#)*%
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'+1(2-&%+*.%.#=#(+,%8+-.-)0#*=3%O&$1#(&%.)20($%:-)9%9+>)-%
5&*.)-$@%("&/%+'')91,#$"&.%("&%9#,&$()*&%0/%-&*.&-#*=%
)5&-%Yk%E&(+F29+*$%$#92,(+*&)2$,/%8#("%:2,,/%$#92,+(&.%
#*(&-+'(#)*$3

DEVELOPING ENVIRONMENTS 
& BUILDING COLLABORATION
S+?&-%$(+-(&.%#*%Q1-#,%dkdl%0/%0-&+?#*=%.)8*%("&%$'-#1(%()%
')*$),#.+(&%,)'+(#)*$%#*()%.#$(#*'(%&*5#-)*9&*($%:)-%02#,.;
#*=%5#-(2+,%$&(%&B(&*$#)*$%#*%C*-&+,%D*=#*&3

F&%-&'+,,&.@%i4*%9/%#*#(#+,%+*+,/$#$@%4%)2(,#*&.%le%.#\&-&*(%&*;
5#-)*9&*($%:&+(2-&.%#*%("&%$'-#1(3%4*%9/%:#-$(%1+$$@%4%T2#'?,/%
')*$),#.+(&.%("#$%.)8*%()%$&5&*%?&/%&*5#-)*9&*($@%8"#'"%
1-)5&.%'-2'#+,%:)-%02#,.#*=%')"&$#5&%.#=#(+,%8)-,.$%8#("#*%
02.=&(3j

S+?&-%0-)2="(%&B1&-#&*'&%#*%5#$2+,%&\&'($%+*.%1)$(;1-);
.2'(#)*%()%!"#$%"&@%"+5#*=%8)-?&.%)*%9+>)-%:#,9$%,#?&%
("&%'$()*+,-%./)0/1"(*+"%:-+*'"#$&3%F&%+,$)%8)-?&.%+$%+%
1)$(;1-).2'&-%)*%$9+,,&-%$")8$%8#(")2(%.&.#'+(&.%5#$2+,%
&\&'($%2*#($@%8"&-&%"&<.%9+*+=&%ekm%=-&&*%$'-&&*%-&;
1,+'&9&*($%+*.%&B(&*$#)*$%+$%*&&.&.%0/%=&((#*=%(")$&%,#$($%
)2(%+*.%1-&1+-#*=%("&%$1&'$%$"&&(3

!"#$%0+'?=-)2*.%):%9+*+=#*=%5&*.)-$%+*.%'))-.#*+(#*=%
')91,&B%IX[%1-).2'(#)*$@%')21,&.%8#("%"#$%-&'&*(%')9;
1,&(#)*%):%("&%C*-&+,%X&,,)8$"#1@%8"&-&%"&%+'T2#-&.%'-#(#'+,%
?*)8,&.=&%):%5#-(2+,%1-).2'(#)*%()),$%+*.%(&'"*#T2&$@%
9+.&%"#9%8&,,;$2#(&.%()%$1&+-"&+.%!"#$%"&3

!)%&\&'(#5&,/%9+*+=&%("#$%=-)2*.0-&+?#*=%1-).2'(#)*@%S+?;
&-%&$(+0,#$"&.%+%')91-&"&*$#5&%Q#-(+0,&%.+(+0+$&%')5&-#*=%
&5&-/%:+'&(%):%("&%1-)'&$$3%R#("%"#$%1-).2'(#)*%&B1&-#&*'&@%
"&%2*.&-$()).%("&%5+,2&%):%)-=+*#G&.%(-+'?#*=3

S+?&-%&B1,+#*&.@%iE/%0+'?=-)2*.%#$%#*%1)$(;$21&-5#$#)*%
+*.%1)$(;1-).2'#*=3%!"+(%#$%')91#,#*=%,#$($3%
R"+(<$%("&%,#$(%:)-%().+/_%R"+(<$%*&B(%8&&?<$_j

!"&%Q#-(+0,&%$/$(&9%$))*%&5),5&.%#*()%Yn%#*(&-;
')**&'(&.%(+0,&$%2$&.%0/%("&%&*(#-&%'-&83%i!"#$%
+,,)8&.%&+'"%.&1+-(9&*(@%$2'"%+$%'+9&-+$%+*.%
1-).2'(#)*%.&$#=*@%()%')*(-#02(&%("&#-%.&(+#,&.%8)-?%#*%
+*%#*(&=-+(&.%9+**&-@j%S+?&-%*)(&.3%i4(%$&-5&.%+$%+%9).&,%
:)-%("&%')992*#'+(#)*%-&T2#-&.%#*%5#-(2+,%1-).2'(#)*3j

^#5&*%("&%$'+,&%+*.%')91,&B#(/%#*5),5&.@%"&%&91"+$#G&.%
("+(%'))-.#*+(#*=%&+'"%')*(-#02(#)*%8+$%&$$&*(#+,6%iI#-(2+,%
1-).2'(#)*%-&T2#-&$%#99&*$&%'-)$$;.&1+-(9&*(+,%'),,+0);
-+(#)*3j

Cross-Departmental 
Collaboration
S+?&-%*)(#'&.%")8%#*#(#+,%')992*#'+(#)*%=+1$%+(;
(-#02(&.%()%2*&5&*%5#-(2+,%1-).2'(#)*%:,2&*'/%+'-)$$%
("&%'-&83%i!"&%.#-&'()-%+11-)+'"&.%#(%:-)9%+%(-+.#;
(#)*+,%'+9&-+%')5&-+=&%1&-$1&'(#5&@j%"&%)0$&-5&.@%
i8"#,&%)2-%+11-)+'"%:)'2$&.%9)-&%)*%$")(%1,+**#*=%
8#("#*%("&%5#-(2+,%&*5#-)*9&*(3j

J+-(*&-$%,#?&%!"&%!"#-.%X,))-%"&,1&.%2*#:/%1&-$1&';
(#5&$%0/%&91"+$#G#*=%+%'+9&-+;'&*(-#'%9#*.$&(3%
S+?&-%$299+-#G&.@%i!"&/%$(-&$$&.%("&%#91)-(+*'&%
):%+,8+/$%5#&8#*=%("&%$'&*&%("-)2="%("&%'+9&-+%
,&*$%-+("&-%("+*%+$%#*.&1&*.&*(%&,&9&*($3j

F&%,&+-*&.%("+(%&5&-/%.&1+-(9&*(<$%')*(-#02(#)*%
92$(%0&%'))-.#*+(&.%:)-%&+'"%$")(3%F&%$+#.@%i!"#$%
1&-$1&'(#5&%-&5&+,&.%")8%1-).2'(#)*%.&$#=*%+*.%
)("&-%.&1+-(9&*($%*&&.&.%()%'))-.#*+(&%:)-%&+'"%
$")(3j%S+?&-%1-#)-#(#G&.%#91,&9&*(#*=%()),$%+*.%
1-+'(#'&$%("+(%&*+0,&%',&+-%'-)$$;.&1+-(9&*(+,%
')992*#'+(#)*%+*.%'))-.#*+(#)*3

Asset Management
& Workflow 
!"&%(&+9%2(#,#G&.%J&-:)-'&%:)-%+$$&(%9+*+=&9&*(%
+*.%5&-$#)*%')*(-),3%S+?&-%$(+(&.@%i4"+-%F&*&-+,+2<$%
(&+9%+(%4PIK%$&(%21%+*.%9+*+=&.%J&-:)-'&3j
F&%1),,&.%V+-8"+,%N(2.#)$@%!"&%!"#-.%X,))-@%+*.%
4PIK%+0)2(%-&')99&*.+(#)*$%:)-%8"&-&%+$$&($%
$")2,.%0&%)-=+*#G&.%#*%("&%1-)>&'(@%8"&-&%("&/%
$")2,.%$#(@%+*.%")8%()%$"+-&%+*.%'),,+0)-+(&%0&;
'+2$&%#(%=&($%-+("&-%')91,&B3

S+?&-%&B1,+#*&.% ("+(%9#$9+*+=#*=%
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+$$&($%$#=*#:#'+*(,/%$,)8$%8)-?6%i4(%'+*%=29%21%/)2-%
1#1&,#*&3%Q*/(#9&%+*/)*&%()2'"&.%("&%1-)>&'(@%#:%("&/%
"+.%()%.)8*,)+.%+,,%+$$&($%+=+#*@%("+(<.%(+?&%+%')21,&%
):%")2-$3%R"&*%1&)1,&%+-&%-&+./%()%8)-?%+*.%"+5&%()%
$1#*%("&#-%8"&&,$%:)-%(8)%")2-$%8+#(#*=%:)-%+,,%(")$&%
+$$&($%+,-&+./%)*%("&#-%$/$(&9%()%.)8*,)+.%+=+#*@%
("+(<$%+%*#="(9+-&3j

^#5&*%("&%')91,&B#(/%):%5#-(2+,%1-).2'(#)*@%)-=+*#G;
#*=%+$$&($%+*.%8)-?:,)8%8+$%'-2'#+,3%S+?&-<$%1-#)-#(/%
8+$%#91,&9&*(#*=%()),$%("+(%&*+0,&%("&%(&+9%()%8)-?%
&\#'#&*(,/3

VENDOR PARTNERSHIPS
S+?&-%8)-?&.%&B(&*$#5&,/%8#("%5&*.)-%1+-(*&-$%8")%
')*(-#02(&.%$1&'#+,#G&.%&B1&-(#$&3%X)-%&B+91,&@%i1+-(;
*&-$%,#?&%!"&%!"#-.%X,))-%"&,1&.%2*#:/%1&-$1&'(#5&$%0/%
&91"+$#G#*=%+%'+9&-+;'&*(-#'%9#*.$&(3j

I&*.)-$%,#?&%V+-8"+,%N(2.#)$%+*.%QRN%1-)5#.&.%5#(+,%
(&'"*),)=#&$%+*.%$&-5#'&$3%S+?&-%$(+(&.@%iU-=+*#G#*=%
+$$&($%+*.%8)-?:,)8%8+$%'-2'#+,%=#5&*%("&%')91,&B#(/%
):%5#-(2+,%1-).2'(#)*3%S+?&-<$%1-#)-#(/%8+$%#91,&9&*(;
#*=%()),$%&*+0,#*=%("&%(&+9%()%8)-?%&\#'#&*(,/3j

^#5&*%("&%1#)*&&-#*=%*+(2-&%):%("&%1-).2'(#)*@%-&,/#*=%
)*%.&.#'+(&.%1+-(*&-$%()%1-)5#.&%$1&'#+,#G&.%')91);
*&*($%8+$%&$$&*(#+,3%S+?&-%:)'2$&.%)*%'))-.#*+(#*=%
5&*.)-$%()%&*$2-&%("&%,+(&$(%5#-(2+,%1-).2'(#)*%'+1+;
0#,#(#&$%8&-&%+5+#,+0,&3

F&-&<$%+%1+-(#+,%,#$(%):%5&*.)-$%S+?&-%9+*+=&.%:)-%("&%
1-).2'(#)*6
a% !"&%!"#-.%X,))-6%W))?%.&5&,)19&*(%+*.%1-&5#$
a% V+-8"+,%N(2.#)$6%X#*+,%1#B&,%&*5#-)*9&*(
a% 4PIK6%J&-:)-'&%$&(21%+*.%9+*+=&9&*(

a% QRN6%P,)2.;'&*(&-&.%(&'"*),)=#&$%+*.%$&-5#'&$
a% K)'"&$(&-%4*$(#(2(&%):%!&'"*),)=/6%C*-&+,%D*=#*&%

,+/)2(%:)-%K+=+92\#*%P+91
a% CED%N(2.#)$6%C*-&+,%D*=#*&%,+/)2(%:)-%E)("&-<$%

^-+$$,+*.
a% D1#'%^+9&$6%C*-&+,%D*=#*&@%E&(+F29+*%P-&+()-%

()),@%+*.%)5&-+,,%=2#.+*'&

VISUAL DEVELOPMENT & 
PREVIS/ITERATION
S+?&-%.&$'-#0&.%("&%5#$2+,%.&5&,)19&*(%1-)'&$$%+$%+%
'),,+0)-+(#5&%i+-(%):%')*$(+*(%#(&-+(#)*j%+'-)$$%')*'&1(%
+-(@%1-&5#$@%(&'"%$')2(#*=@%&('3

!"&%(&+9%-&'&#5&.%1&-$1&'(#5&%:-)9%1+-(*&-$%,#?&%!"&%
!"#-.%X,))-%)*%,#="(#*=%5#-(2+,%&*5#-)*9&*($3%i!"&/%
$(-&$$&.%("&%#91)-(+*'&%):%+,8+/$%5#&8#*=%("&%$'&*&%
("-)2="%("&%'+9&-+%,&*$%-+("&-%("+*%+$%#*.&1&*.&*(%
&,&9&*($@j%S+?&-%&B1,+#*&.3%i!"#$%1&-$1&'(#5&%-&5&+,&.%
")8%1-).2'(#)*%.&$#=*%+*.%)("&-%.&1+-(9&*($%*&&.&.%
()%'))-.#*+(&%:)-%&+'"%$")(3j

J+-(*&-$%&91"+$#G&.%?&&1#*=%("&%'+9&-+%:#B&.%+*.%
02#,.#*=%$")($%0/%9)5#*=%+$$&($3%ig)2%.)*<(%9)5&%("&%
'+9&-+%+(%+,,@j%*)(&.%S+?&-3%ig)2<-&%>2$(%0-#*=#*=%#*%.#:;
:&-&*(%1#&'&$%):%1-).2'(#)*%.&$#=*%+*.%9+/0&%-)(+(#*=%
("&%8+,,%+%0#(%()%=#5&%/)2%+%.#\&-&*(%0+'?=-)2*.3j

!"#$%#(&-+(#5&%+11-)+'"%&*+0,&.%1-2.&*(%1,+**#*=@%$)%
!"#$%"&%')2,.%2,(#9+(&,/%0&%$(+=&.%')91,&(&,/%5#-(2+,,/%
8#(")2(%')*5&*(#)*+,%&\&'($%$")($3
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VIRTUAL PRODUCTION 
PIPELINE & LESSONS LEARNED
S+?&-%=+#*&.%$&5&-+,%?&/%#*$#="($%:-)9%9+*+=#*=%!"#$%"&<$%
1#)*&&-#*=%5#-(2+,%1-).2'(#)*%1#1&,#*&6

a% E+?&%.&'#$#)*$%&+-,/%o%P)*$(+*(%#(&-+(#)*%9+?&$%#(%
')$(,/%()%'"+*=&%')2-$&@%$)%,)'?%#*%&*5#-)*9&*($@%+$;
$&($@%+*.%(&'"*#T2&$%21:-)*(%8"&*&5&-%1)$$#0,&3

a% P),,+0)-+(#)*%#$%'-2'#+,%o%V&8%')992*#'+(#)*%-"/("9$%
+'-)$$%.&1+-(9&*($%+-&%*&&.&.%()%+,#=*%)*%5#-(2+,%
.&$#=*$%+*.%$")($3

a% !"#*?%#*%$")($%o%J,+*%0/%$")($%#*$(&+.%):%>2$(%')5&-+=&%
()%9&&(%5#$2+,%&\&'($%')91,&B#(/3

a% W))?%("-)2="%("&%,&*$%o%b&&1%("&%'+9&-+%:#B&.%+*.%
9)5&%9).2,+-%$&(%1#&'&$%()%02#,.%$'&*&$%&\#'#&*(,/3

a% N(+=&%$(-+(&=#'+,,/%o%S+,+*'&%5#-(2+,%+*.%(-+.#(#)*+,%
(&'"*#T2&$%0+$&.%)*%'-&+(#5&%*&&.$%+*.%02.=&(%:+';
()-$3

a% Q$$&(%+''&$$%8)&$%o%Q%')**&'(&.%9+-?&(1,+'&%:)-%
&\#'#&*(,/%&5+,2+(#*=%+$$&($%#$%*&&.&.3

a% DB1+*.%$'+,&%$,)8,/%o%Q%,#9#(&.%(+,&*(%1)),%5&-$&.%#*%
5#-(2+,%1-).2'(#)*%9+?&$%$'+,#*=%.#\#'2,(3

R"#,&%')91,&B@%S+?&-%1-)5&.%("+(%+90#(#)2$@%:2,,/;5#-(2;
+,%1-).2'(#)*%#$%1)$$#0,&3%F&%$(+(&.6%i!"-)2="%1-2.&*(%
1,+**#*=@%!"#$%"&%8+$%$(+=&.%')91,&(&,/%5#-(2+,,/%8#("%*)%
')*5&*(#)*+,%&\&'($%$")($3j%!"&%1-)>&'(%0-)?&%*&8%=-)2*.%
#*%92,(#1,&%+-&+$%+*.%1-)=-&$$&.%5#-(2+,%(&'"*#T2&$3

INNOVATIONS & INFLUENCE 
S+?&-%-&:,&'(&.%)*%!"#$%"&<$%1#)*&&-#*=%#**)5+(#)*$%
("+(%8)2,.%#*:,2&*'&%("&%:2(2-&%):%5#-(2+,%1-).2'(#)*6
a% i4(%8#,,%0&%(-2,/%&B'#(#*=%()%$&&%8"&-&%("#$%(&'";

*),)=/%1-)=-&$$&$3%4<5&%+,-&+./%$&&*%.#$'2$$#)*$%
):%"),)=-+1"#'%.#$1,+/$%("+(%')2,.%0-#*=%5#$2+,%
&\&'($%#*$#.&%5#-(2+,%5),29&$3j

a% iR&%2,(#9+(&,/%9+*#:&$(&.%Yk%E&(+F29+*$%)*%
$'-&&*@%-2**#*=%:2,,/%$#92,+(&.3%4(%8+$%+%9+>)-%
9#,&$()*&@%.&:/#*=%$?&1(#'#$93j

a% i!"#$%"&%9)5&.%5#-(2+,%1-).2'(#)*%:)-8+-.%$#=;
*#:#'+*(,/@%1-&$+=#*=%#($%&B1+*.#*=%-),&%#*%F),,/;
8)).3j

b&/%#**)5+(#)*$%,#?&%.#=#(+,%"29+*%8)-?:,)8$%+*.%
'),,+0)-+(#5&%1#1&,#*&$%1-)5&.%("&%&B(&*$#5&%1)$$#0#,;
#(#&$3%S+?&-%:&,(%1-)2.%):%("&%(&+9<$%+'')91,#$"9&*($6%
iR"#,&%'"+,,&*=#*=@%("&%'),,+0)-+()-$%0&,#&5&.%#*%("&%
5#$#)*@%'2,9#*+(#*=%#*%+%$2''&$$:2,%1#)*&&-#*=%1-).2';
(#)*3%!"&%1-)>&'(%$")8'+$&.%(&'"*#T2&$%("+(%8)2,.%
$"+1&%9+*/%:2(2-&%5#-(2+,%1-).2'(#)*$3j

!"#$%"&%1-).2'&.%=-)2*.0-&+?#*=%-&$2,($%+*.%+.;
5+*'&.%5#-(2+,%(&'"*#T2&$%:)-%("&%#*.2$(-/3%S+?&-%#$%
,))?#*=%:)-8+-.%()%$&&#*=%")8%("&%()),$%+*.%8)-?;
:,)8$%')*(#*2&%()%&5),5&3%■
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asdasd

D-#?%R&+5&-@%("&%&B&'2(#5&%1-).2'&-%+(%D!P@%#$%1#5)(+,%#*%.-#5#*=%
#**)5+(#)*%#*%:#,99+?#*=%("-)2="%"#$%-),&%+(%("&%)-=+*#G+(#)*3%
F&%$+#.@%iH!"#$%"&Z%#$%)2-%:#:("%:#,93%4%"&,1%0-#*=%+,,%("&%-&$)2-';
&$%()=&("&-%+*.%&91)8&-%("&$&%+9+G#*=%:),?$3j%F#$%5#$#)*%
&B(&*.$%()%2(#,#G#*=%KpO%#**)5+(#)*%=-+*($%()%&B1,)-&%*&8%(&'"*),)=#&$@%&*$2-#*=%("+(%
"#=";$(+?&@%"#=";02.=&(%1-)>&'($%.)*<(%0&+-%("&%-#$?%):%2*(&$(&.%9&(").$3

R&+5&-%"+$%0&&*%#*$(-29&*(+,%#*%:)2*.#*=%("&%KpO%
4**)5+(#)*%^-+*(%+(%D!P@%:)'2$#*=%)*%.#5&-$#:/#*=%
("&%:#,9%#*.2$(-/3%i!"&%=-+*(%=)&$%()%+*%#*.#5#.2+,%):%
.#5&-$#(/%8")%"+$%=-+.2+(&.%8#("%+%9+$(&-<$%:-)9%
CNP%:#,9%$'")),@j%"&%&B1,+#*&.3%!"&%1-)'&$$%#*5),5&$%
+*%+8+-.%')99#((&&%+*.%+%.&(+#,&.%&5+,2+(#)*%):%("&%
1-)>&'(%+*.%("&%#*.#5#.2+,@%&91"+$#G#*=%("&%#91)-;
(+*'&%):%2*.&-$(+*.#*=%0)("%+$1&'($%&T2+,,/3

R&D Innovation Grant: 
Fostering Diversity & 
Excellence

Driving Forward with 
Technology & Best Practices

C*.&-%R&+5&-<$%=2#.+*'&@%D!P%"+$%&B1,)-&.%*&8%
:-)*(#&-$%#*%5#-(2+,%1-).2'(#)*@%$)2*.@%9&(+.+(+%
8)-?:,)8@%+*.%9)-&3%N(-&$$#*=%("&%1-+'(#'+,%+11,#'+;
(#)*%):%("&$&%(&'"*),)=#&$@%"&%$+#.@%iO)#*=%+*%&*.;
();&*.%5#-(2+,%1-).2'(#)*%+,,)8&.%2$%()%$&&%")8%("#$%
-),,&.%)2(3%R&-&%("&/%2$&:2,_%O#.%("&/%8)-?%)*%$&(_%
R"+(%:+#,$_%R"+(%8)-?$_j%

D!P<$%')*(-#02(#)*$%#*',2.&%$#=*#:#'+*(%#*.2$(-/%
$(+*.+-.$%,#?&%O#=#(+,%P#*&9+%LOP4M@%4*(&-)1&-+;
0,&%E+$(&-%X)-9+(%L4EXM@%+*.%("&%qP]<%NEJ!D%N!%
dll]6dklf3

Vision for the Future & 
Generational Change in 
Filmmaking

Collaboration & Planning in 
Evolving Production Processes

R&+5&-%&*5#$#)*$%+%(-+*$:)-9+(#5&%&-+%#*%:#,99+?#*=%
.-#5&*%0/%&9&-=#*=%(&'"*),)=#&$%+*.%'),,+0)-+(#5&%
1-)'&$$&$3%F&%0&,#&5&$%8&%+-&%+(%+%1#5)(+,%9)9&*(%
8"&-&%*&8%'#*&9+(#'%,+*=2+=&$%8#,,%&9&-=&@%=-&+(,/%
#*:,2&*'&.%0/%5#-(2+,%1-).2'(#)*%+*.%#*;'+9&-+%
5#$2+,%&\&'($3%iR&<-&%+(%("+(%1-&'#1#'&%-#="(%*)8333%4(<$%
+0$),2(&,/%+0)2(%()%&B1,).&@j%"&%+$$&-(&.3

F#=",#="(#*=%("&%$"#:(%#*%:#,99+?#*=%1+-+.#=9$@%
R&+5&-%&91"+$#G&.%("&%#*'-&+$&.%*&&.%:)-%1,+**#*=%
+*.%'),,+0)-+(#)*%#*%5#-(2+,%1-).2'(#)*3%F&%')*(-+$($%
("#$%*&8%+11-)+'"%8#("%(-+.#(#)*+,%9&(").$@%"#=";
,#="(#*=%("&%'-#(#'+,%*&&.%:)-%.#$'#1,#*&%+*.%9&(#'2;
,)2$%1,+**#*=%#*%9).&-*%:#,99+?#*=3

The Future Path of ETC 
& Its Impact

R&+5&-%#*.#'+(&.%("+(%D!P%8#,,%')*(#*2&%12$"#*=%
0)2*.+-#&$@%1+-(#'2,+-,/%#*%5#-(2+,%1-).2'(#)*%+*.%
',)2.;0+$&.%8)-?:,)8$3%!"&%:)'2$%8#,,%0&%)*%"+-;
*&$$#*=%("&%1)(&*(#+,%):%&9&-=#*=%(&'"*),)=#&$%+*.%
9&=+(-&*.$%()%-&5),2(#)*#G&%("&%#*.2$(-/3%J-)>&'($%
,#?&%!"#$%"&%&B&91,#:/%D!P<$%')99#(9&*(%()%#*(&;
=-+(#*=%$()-/(&,,#*=%8#("%'2((#*=;&.=&%(&'"*),)=/@%
,+/#*=%("&%:)2*.+(#)*%:)-%("&%#*.2$(-/<$%:2(2-&3%■
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!"#$%"&%'&*(&-$%)*%+%/)2*=%=#-,<$%>)2-*&/%("-)2="%+%:+*;
(+$(#'+,%>2*?/+-.%()%-&$'2&%"&-%?#.*+11&.%0-)("&-3%J+((&-;
$)*%.&$'-#0&$%("&%$()-/%+$%i+%,)5&%,&((&-j%()%"#$%9)("&-@%
#*$1#-&.%0/%(+,&$%$"&%(),.%):%"&-%'"#,.")).3%F&%'+,,$%("&%
=-+*(%:2*.#*=%()%9+?&%!"#$%"&%2$#*=%5#-(2+,%1-).2'(#)*%
i+%=-&+(%)2(;):;*)8"&-&%&B1&-#&*'&j%("+(%+,,)8&.%"#9%()%
-&+,#G&%("#$%#9+=#*+(#5&%8)-,.%8#("%-&$)2-'&$%8&,,%0&/)*.%
"#$%#*.#&%:#,99+?#*=%-))($3

J+((&-$)*%&B1-&$$&$%#99&*$&%=-+(#(2.&%:)-%("&%:+#("%+*.%
&\)-($%')*(-#02(&.%0/%("&%'+$(@%'-&8@%CNP%',+$$9+(&$@%
+*.%#*.2$(-/%5),2*(&&-$%8")%9+.&%!"#$%"&%1)$$#0,&3%F&%
.&$'-#0&$%("&%(&+9%+$%+%i$'-+11/%02*'"j%8#,,#*=%()%1-)0;
,&9;$),5&%+*.%:#=2-&%)2(%$),2(#)*$%()%9+*#:&$(%"#$%5#$#)*3

R"#,&%J+((&-$)*%'+9&%#*()%!"#$%"&%8#("%*)%1-#)-%&B1&-#;
&*'&%#*%5#-(2+,%1-).2'(#)*@%"&%-&')=*#G&.%("&%(-&9&*.)2$%
,&+-*#*=%)11)-(2*#(/%("&%1-)>&'(%1-)5#.&.3%F&%&+=&-,/%
+0$)-0&.%("&%&B1&-(#$&%):%("&%5#$2+,%&\&'($%5&(&-+*$@%
1-&5#$%+-(#$($@%=+9&%&*=#*&%8#G+-.$@%+*.%5#-(2+,%1-).2'(#)*%
(-+#,0,+G&-$%8")%$2--)2*.&.%"#93

VIRTUAL PRODUCTION
vs. TRADITIONAL FILMMAKING
J+((&-$)*%')*(-+$($%"#$%(-+.#(#)*+,%:#,99+?#*=%9&(").$%

8#("%("&%*&8%5#-(2+,%1-).2'(#)*%8)-?:,)8%"&%&*;
')2*(&-&.%)*%!"#$%"&3%!/1#'+,,/@%J+((&-$)*%8)2,.%
"+5&%+0)2(%+%9)*("%):%1-&1+-+(#)*%+*.%-&,/%)*%
$")(%,#$($%+*.%$()-/0)+-.$%()%.&5&,)1%+%$"))(#*=%
$(-+(&=/3%!"&%:#,9#*=%8)2,.%("&*%"+11&*%#*%+%
9)-&%:-&&8"&&,#*=%8+/%)*%$&(3

U*%9)$(%):%"#$%)("&-%8)-?%+(%CNP%+*.%"#$%1-):&$;
$#)*+,%=#=$@%"&%"+$%"+.%+%9)*("%):%1-&1%+(%9)$(3%
ig)2%=)%+(%lkk%9#,&$%+*%")2-3%g)2%+,8+/$%8#$"%
/)2%')2,.%"+5&%9)-&@%02(%/)2%"+5&%()%$"))(%+(%
$)9&%1)#*(@j%"&%')99&*(&.3

U*%!"#$%"&@%("+(%'"+*=&.3%J+((&-$)*%8+$%
#*(-).2'&.%()%1-&5#$%+*.%("&%5#-(2+,%+-(%.&1+-(;
9&*(%LIQOM@%8"&-&%1,+**#*=%0&'+9&%&5&*%9)-&%
'-#(#'+,%:)-%&5&-/%$#*=,&%')91)*&*(%):%1-).2';
(#)*3%!"&%1-&;1-).2'(#)*%1"+$&%8+$%92'"%9)-&%
&B(&*$#5&%+(%)5&-%$&5&*%9)*("$3%!"#$%-&T2#-&.%
?*)8#*=%#*(-#'+(&%.&(+#,$%#*%+.5+*'&@%,#?&%("&%
&B+'(%$#G&%+*.%$'+,&%):%$&(%1#&'&$3%

J+((&-$)*%.&$'-#0&$%("#$%+$%+*%#99&-$#5&%&B1&-#;
&*'&%8"&-&%"&%')2,.*<(%>2$(%+$?%:)-%+%1#,&%):%(#-&$%
8#(")2(%1-&'#$&%$1&'#:#'+(#)*$3%F&%$+#.@%iF+.%#(%
*)(%0&&*%:)-%("&%$&5&*%9)*("$%):%1-&;1-).2'(#)*@%
("#$%1-).2'(#)*%+11-)+'"%8)2,.%"+5&%0&&*%-&;
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$(-#'(#5&%+*.%')*:#*#*=3j%4(%8+$%+*%+,,;+-)2*.%#99&-$#5&%
&B1&-#&*'&%#*%&5&-/%8+/%:)-%"#93%F&%+..&.@%iS&'+2$&%
4%')2,.*<(%>2$(%$+/@%q4%8+*(%+%0#=%1#,&%):%(#-&$%)5&-%("&-&3<%
V)@%#(<$%,#?&@%qF)8%0#=%#$%("+(%1#,&_%F)8%:+-%.)&$%#(%=)_<j

J+((&-$)*%')91+-&.%("&%$"#:(%()%5#-(2+,%:#,99+?#*=%
()),$%,#?&%=+9&%&*=#*&$%+$%9)*29&*(+,%+$%("&%#*.2$;
(-/<$%(-+*$#(#)*%:-)9%:#,9%()%.#=#(+,%'+9&-+$3%F&%0&;
,#&5&$%+,,%.#-&'()-$%$")2,.%-+1#.,/%=+#*%:,2&*'/%#*%5#-(2+,%
1-).2'(#)*%(&'"*#T2&$@%+$%("&/%8#,,%$))*%0&')9&%
20#T2#()2$3%!")2="%("&%,&+-*#*=%'2-5&%8+$%$(&&1@%J+(;
(&-$)*%-&9+#*&.%)1&*%+*.%:,&B#0,&%()%*&8%8)-?:,)8$%
*&&.&.%()%0-#*=%!"#$%"&2.%#9+=#*+(#5&%8)-,.%()%,#:&3

LEARNING PROCESS
U*%!"#$%"&@%J+((&-$)*%.&$'-#0&.%"#9$&,:%+$%i("&%=&*;
&-+,#$(%#*%("&%-))9@%8")%+,$)%"+11&*&.%()%0&%,&+.#*=%
("&%'"+-=&3j%F&%8+$%$2--)2*.&.%0/%()1%&B1&-($3%i4%
'+9&%()%("#$%1-)>&'(%8#("%*)%&B1&-#&*'&%#*%H5#-(2+,%
1-).2'(#)*Z%8"+($)&5&-@j%"&%*)(&.3%i4%+,8+/$%(")2="(%
4%8)2,.%0&%+*%#*.#&%.#-&'()-3%V)8@%4%'+*%(&,,%/)2@%#(%
.)&$*<(%"2-(%()%"+5&%-&$)2-'&$3j%J+((&-$)*%-&')=*#G&.%
("+(%"&%0&*&:#(&.%(-&9&*.)2$,/%:-)9%0&#*=%$2--)2*.;
&.%0/%&B1&-($@%8"#'"%8+$%&*(#-&,/%*&8%:)-%"#9%+$%+*%
#*.#&%:#,99+?&-3%F&%.&$'-#0&.%"+5#*=%()%-2*%#*()%9+*/%
8+,,$%+*.%0291%+%,)(%):%"&+.$%+,)*=%("&%8+/3

i4%'&-(+#*,/%&*>)/%("&%#*.#&%$(2\@%02(%5#-(2+,%1-).2'(#)*%
#$%-&+,,/%')),%())@j%+.9#((&.%J+((&-$)*3%iQ*%)1&*%9#*.%
+*.%+%'&-(+#*%.&=-&&%):%:,&B#0#,#(/%#*%("&%8)-?:,)8%#$%
1-)0+0,/%+%=)).%("#*=3%4:%("&%1#1&,#*&%#$%')91,&(&,/%
-#=#.@%#(<$%=)#*=%()%#91&.&%("&%'-&+(#5&3%!"&-&%"+$%()%0&%
+%'&-(+#*%-+(#)3j

iS&:)-&%("#$@%4%("#*?%("&%,+-=&$(%(&+9%4%"+.%8+$%dk%1&);
1,&3%R&<-&%dkr%-#="(%*)8@j%$+#.%J+((&-$)*3%F&%.&$'-#0&.%
("&%+.>2$(9&*(%+$%=)#*=%:-)9%8)-?#*=%8#("%$9+,,%
(&+9$%):%:&,,)8%$'-+11&-$%8")%')2,.%')9&%()=&("&-%()%
9+?&%.&'#$#)*$%+*.%+.>2$(9&*($%)*%("&%:,/%()%'))-.#;
*+(#*=%+*.%+,#=*#*=%"2*.-&.$%):%1&)1,&%+'-)$$%92,(#;
1,&%.&1+-(9&*($%+*.%,)'+(#)*$3

F)8&5&-@%"&%:&,(%("#*=$%>2$(%:,)8&.%0&'+2$&%&5&-/;
0)./%&*>)/&.%8"+(%("&/%8&-&%.)#*=@%8"#'"%9+.&%#(%
&+$#&-%)5&-%(#9&3%J+((&-$)*%=)(%()%$"+-&%.&(+#,$%+0)2(%
("&%K+=+92\#*%8)-,.%+*.%")8%("&%O29$%2$&%'),)-%#*%
'&-(+#*%8+/$%()%&B1-&$$%$)9&("#*=3%i4(%=+5&%9/(")$%()%
&5&-/("#*=@j%"&%$+#.3

U*'&%("&%5+-#)2$%.&1+-(9&*($%#90#0&.%("&$&%5#$#)*$@%
("&/%$(+-(&.%#9+=#*#*=%+*.%02#,.#*=%("&%8)-,.3%J+(;
(&-$)*%.&$'-#0&.%#(%+$%i#9+=#*+(#)*%)*%()1%):%#9+=;
#*+(#)*3j%F&%+11-&'#+(&.%=#5#*=%1&)1,&%("&%'-&+(#5&%

,+(#(2.&%()%1,+/%#*%#9+=#*#*=%+%8)-,.%):%?#.$3%J+((&-$)*%
$2==&$(&.%("&/%"+.%()%("#*?%+0)2(%")8%'"#,.-&*%8)2,.%
02#,.%("&#-%$)'#&(/%+*.%8"+(%("&#-%8)-,.$%8)2,.%0&3

i4%("#*?%#(%(2-*&.%)2(%')),@j%-&9+-?&.%J+((&-$)*3%i4%
'&-(+#*,/%2*.&-$(+*.%")8@%#:%("+(<$%*)(%/)2-%1+-(#'2,+-%
210-#*=#*=@%#(%')2,.%0&%+%0#=%qU"@%*)s<%4*%("&%:2(2-&@%()%
.)%("#$%+=+#*@%)*&%):%("&%0#==&-%("#*=$%8#,,%0&%=&((#*=%
+''&$$%()%&#("&-%("&%IP+9%)-%("&%$(+=&%+%,)(%$))*&-@j%
J+((&-$)*%$2==&$(&.3

Team & Collaboration
J+((&-$)*%$2--)2*.&.%"#9$&,:%8#("%9+*/%):%"#$%
'),,&+=2&$%:-)9%CNP@%8")%:+'&.%)0$(+',&$%"&+.;)*3%
iR&<-&%("&-&%()%9+?&%+%9)5#&@j%"&%&B1,+#*&.@%i+*.%
8&<-&%=)#*=%()%:#=2-&%)2(%8"+(%8&%*&&.%()%.)%()%9+?&%
("&%9)5#&3j

F)8&5&-@%J+((&-$)*%-&')=*#G&.%("+(%')*$(+*(,/%"+5#*=%
(&+9%9&90&-$%&B#(%+*.%>)#*%.2&%()%("&%1-),)*=&.%
(#9&,#*&%1)$&.%'"+,,&*=&$3%F&%$+#.%("#$%8+$%("&%:#-$(%
(#9&c%"&<$%*&5&-%:#*#$"&.%+%1-)>&'(%8#("%("&%$+9&%1&);
1,&%"&%$(+-(&.%8#("3%

i^&*&-+,,/@%+$%+%(&+9%$(#'?$%("-)2="%("&%&*(#-&%,&*=("%
):%+%$")8@%')992*#'+(#)*%(&*.$%()%=&(%$9))("&-%+*.%
)1&-+(#)*$%,&$$%'290&-$)9&3%S2(%')*$(+*(%&B#($%.2&%
()%+%1-),)*=&.%(#9&,#*&%"#*.&-%("&%*&'&$$+-/%+2()*);
9/%#*%.&1+-(9&*($%:)-%,&+.&-$"#1%()%:)'2$%)*%'-2'#+,%
*&B(%$(&1$@j%"&%&B1,+#*&.3

F)8&5&-@%J+((&-$)*%-&')=*#G&.%"&%0&*&:#(&.%(-&9&*;
.)2$,/%:-)9%0&#*=%$2--)2*.&.%0/%$1&'#+,#$($3%i4<5&%*&5;
&-%'-&+(&.%+*/("#*=%#*%9/%,#:&%+,)*&3%4%")1&%()%*&5&-%
'-&+(&%+*/("#*=%#*%9/%,#:&%+,)*&@j
J+((&-$)*%+$$&-(&.3
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STORY & VISION
J+((&-$)*%&B1,+#*&.%("+(%"&%8-)(&%)5&-%de%.-+:($%):%
("&%!"#$%"&%$'-&&*1,+/%("-)2=")2(%.&5&,)19&*(%
+*.%1-&;1-).2'(#)*%8"#,&%-&9+#*#*=%')99#((&.%()%
9+#*(+#*#*=%("&%')-&%$()-/%+-'%+*.%?&&1#*=%'"+-+';
(&-%9)(#5+(#)*$%#*(+'(%("-)2="%&+'"%-&5#$#)*3

F)8&5&-@%J+((&-$)*%.&(+#,&.%("+(%"&%.#.%"+5&%()%
-&,#*T2#$"%'&-(+#*%5#$2+,$%+*.%$'&*&$%:-)9%&+-,/%
.-+:($%("+(%"&%8)2,.%"+5&%,)5&.%()%$"))(3%R"#,&%
("&%(-&+(9&*(%):%1+-(#'2,+-%9)9&*($%'"+*=&.@%"&%
&*$2-&.%("&%*+--+(#5&%0&+($%+*.%&9)(#)*+,%#91+'(%
-&9+#*&.%')*$#$(&*(3%i!"&%*&8%$'&*&$%9+/%"+5&%+%
.#\&-&*(%5#$2+,%(-&+(9&*(@%02(%("&%9)9&*($%+-&%("&%
$+9&@j%.&$'-#0&.%J+((&-$)*3

i4%-&')=*#G&%("+(%#:%8&%.)%)2-%>)0%-#="(@%("#$%8#,,%
*)(%0&%("&%,+$(%(#9&%8&%&5&-%$&&%#(@j%$2==&$(&.%
J+((&-$)*3%F&%"+$%+90#(#)*$%()%:2-("&-%&B1,)-&%("&%
!"#$%"&%'"+-+'(&-$%+*.%("&%8)-,.%"&%02#,(%+-)2*.%
("&9%("-)2="%:2(2-&%1-)>&'($3%F&%&*5#$#)*$%("&%
$()-/%"+5#*=%,#:&%0&/)*.%>2$(%("#$%$")-(%:#,93

J+((&-$)*%-&9+#*&.%)1&*%+*.%:,&B#0,&%()%9+?#*=%
$()-/%'"+*=&$%+$%*&&.&.%()%:#(%("&%'+1+0#,#(#&$%):%
("&%5#-(2+,%1-).2'(#)*%()),$%+*.%1#1&,#*&3%F&%-&')=;
*#G&.%("+(%*)(%+,,%#.&+$%')*'&#5&.%)*%("&%1+=&%9+/%
(-+*$,+(&%$&+9,&$$,/%()%("&%(&'"*),)=/%#*%#($%'2-;
-&*(%#(&-+(#)*3%iI#-(2+,%1-).2'(#)*%9&+*$%/)2%0&((&-%
,&+-*%()%0&%*#90,&%+*.%.)%$)%T2#'?,/@j%+.5#$&.%
J+((&-$)*3%i!"#*=$%'+**)(%0&%1-&'#)2$3%!"&/%"+5&%
()%0&%2$&:2,3j%F&%0&,#&5&$%("#$%.#$'#1,#*&%9+?&$%)*&%
+%$(-)*=&-%:#,99+?&-3

J+((&-$)*%.&$'-#0&.%"#$%'),,+0)-+(#5&%&B'"+*=&$%
8#("%.#\&-&*(%.&1+-(9&*(%"&+.$%#*%')*5&/#*=%("&%
5#$#)*%+*.%&9)(#)*$%):%&+'"%$'&*&%("-)2="%dnm%
.-+:($3%R#("%("&%1-).2'(#)*%.&$#=*&-@%"&%$"+-&.%
#*$1#-+(#)*$%+-)2*.%"+11#*&$$%+*.%-#=#.#(/3%X)-%')$;
(29&$@%"&%&B1,)-&.%&9)(#)*+,%$#=*#:#'+*'&$3%Q*.%

8#("%("&%')91)$&-@%"&%:)'2$&.%
.#-&'(,/%)*%("&%')-&%:&&,#*=$%()%
2*.&-$')-&3

i4(%8+$%+0)2(%("&%-+8%&9)(#)*%):%("&%9)9&*(%A%("#$%#$%
")8%1&)1,&%$")2,.%:&&,%8"&*%("#$%"+11&*$@j%J+((&-$)*%
.&$'-#0&.%')*5&/#*=%()%("&%')91)$&-3%F&%',+-#:#&.%("+(%
("&%("-)2=";,#*&%:)-%("&%(&+9%-&9+#*&.%'&*(&-&.%)*%
("&%?#.$<%$()-/%+*.%>)2-*&/3%F&%2$&.%("#$%:)'2$%+$%"#$%
=2#.&1)$(%#*%*+5#=+(#*=%'-&+(#5&%'")#'&$3

Budget & Resources
J+((&-$)*%.&$'-#0&.%"#$%0+'?=-)2*.%+$%+*%#*.#&%:#,9;
9+?&-%+''2$()9&.%()%,#9#(&.%02.=&($%+*.%i$'-+11/j%
:#,99+?#*=%)*%1+$$#)*%1-)>&'($%8#("%:-#&*.$3%i4%+,8+/$%
(")2="(%4%8)2,.%0&%+*%#*.#&%.#-&'()-@j%-&'+,,&.%J+((&-;
$)*3%!"&%=-+*(%:2*.#*=%+*.%#*.2$(-/%.)*+(#)*$%+\)-.&.%
0/%("&%D*(&-(+#*9&*(%!&'"*),)=/%P&*(&-%()%$211)-(%
!"#$%"&%1-)5#.&.%J+((&-$)*%8#("%:+-%=-&+(&-%-&$)2-'&$%
("+*%(/1#'+,,/%+5+#,+0,&%:)-%"#$%,)8;02.=&(%1-).2'(#)*$3

F&%-&9+-?&.%("+(%("&%,&5&,%):%1-).2'(#)*%.&$#=*@%5#$2+,%
&\&'($%+-(#$(-/@%+*.%8)-,.02#,.#*=%&B1&-(#$&%')*(-#02(;
&.%8+$%8&,,%0&/)*.%"#$%2$2+,%i1+/%=-+.&j%+$%+*%#*.#&%
.#-&'()-3%!"&%5#-(2+,%1-).2'(#)*%(&'"*),)=#&$%&*+0,&.%+%
$'+,&%):%'-&+(#5#(/%*)(%:&+$#0,&%:)-%J+((&-$)*<$%1+$(%O4g%
:#,9$3%i4(%=+5&%9&%+%'"+*'&%()%9+?&%t2*?/+-.%J+-+.#$&%
q'-+G/%&B1+*$#5&@<j%$+#.%J+((&-$)*3

i!"&-&%+-&%*)%8-)*=%+*$8&-$%"&-&@%)("&-%("+*%("#$%#$%
("&%q8)-,.%):%("&%$()-/3<%W&(<$%?&&1%#(%#*$#.&%("+(%8)-,.@j%
"&%.&$'-#0&.@%-&=+-.#*=%("&%&B1+*$#5&%'-&+(#5&%:-&&;
.)93%!"&%1-)>&'(<$%&B1&-#9&*(+,%*+(2-&%+*.%1-),)*=&.%
(#9&,#*&%#*(-).2'&.%2*:)-&$&&*%')*$(-+#*($3

F)8&5&-@%"&%&91"+$#G&.%("+(%("&%!"#$%"&%(&+9%
8)-?&.%8#("#*%')*$#.&-+0,&%02.=&(%+*.%(#9&%,#9#(+;
(#)*$%.&$1#(&%("&%&B1+*.&.%-&$)2-'&$%+5+#,+0,&3%i!"&/%
9+.&%("&%+0$),2(&%0&$(%):%#(3%!"&/%.#.*<(%"+5&%+%,+-=&%
02.=&(%+(%+,,@j%J+((&-$)*%$+#.@%1-+#$#*=%"#$%1-).2'(#)*%
.&$#=*&-%:)-%$(-&('"#*=%:#*+*'&$3

R"#,&%=-+(&:2,%:)-%("&%)11)-(2*#(/%("&%=-+*(%:2*.#*=%
+\)-.&.@%J+((&-$)*%+'?*)8,&.=&.%5#-(2+,%1-).2'(#)*%
)*%("&%$'+,&%):%!"#$%"&%-&9+#*$%:+-%0&/)*.%("&%9&+*$%
):%9)$(%#*.&1&*.&*(%:#,99+?&-$3%F&%&B1-&$$&.%")1&%
("+(%("&%(&'"*),)=/%8)2,.%0&')9&%9)-&%+''&$$#0,&%()%
,)8&-;02.=&(%:#,9$%)5&-%(#9&3%iK#="(%*)8@%#(%'+*%5&-/%
92'"%"&,1%+%ulkk%9#,,#)*%:#,9@%8"#'"%1-)0+0,/%"+$%("&%
02.=&(%()%.)%#(%&,$&8"&-&@%02(%("#$%)\&-$%0&*&:#($@j%"&%
+..&.3%4(<$%+%0&((&-%1+,&((&%()%2$&3%S2(%02.=&(+-#,/@%*)(%
9+*/%1&)1,&%'+*%$8#*=%#(3j

J+((&-$)*%')*',2.&.@%i4(<$%+%0),.%*&8%8)-,.3%R"&*%
/)2<-&%#*%+%*&8%$1+'&@%("&%+,,#&$%+-&%#91)-(+*(3j
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TECHNOLOGY & TOOLS
!"&%5#-(2+,%1-).2'(#)*%(&'"*#T2&$%+*.%()),$%2$&.%()%
'-&+(&%!"#$%"&%0,&8%)1&*%J+((&-$)*<$%5#$#)*%:)-%8"+(%
8+$%1)$$#0,&3%!"&%WDO%5),29&%$(+=&%&*+0,&.%#99&-;
$#5&%&*5#-)*9&*($%:+-%,+-=&-%+*.%9)-&%:+*(+$(#'+,%("+*%
:&+$#0,&%)*%#*.#&%02.=&($3%J+((&-$)*%.&$'-#0&.%("&%:#-$(%
(#9&%("&%E&(+F29+*%.#=#(+,%.)20,&$%+*.%.#=#(+,#G&.%
$'+**&.%+'()-$%8&-&%1-)>&'(&.%)*()%("&%9+$$#5&%WDO%
$'-&&*$%+$%+%i')),%9)9&*(%#*%:#,9%"#$()-/j%("+(%,&:(%("&%
'-&8%#*%+8&3%F&%-&')=*#G&.%")8%$1&'#+,%#(%8+$%()%0&%
+9)*=%("&%:#-$(%1-).2'(#)*$%1#)*&&-#*=%(&'"*#T2&$%,#?&%
5#-(2+,%"29+*$3

i!")$&%?#.$%A%("+(%0,&8%+,,%)2-%9#*.$3%!"+(%8#,,%=)%
.)8*%+$%)*&%):%("&%')),&$(%.+/$%#*%9/%:#,99+?#*=%,#:&@%
1&-#).@%*)(%>2$(%:)-%!"#$%"&@j%$+#.%J+((&-$)*3%N&&#*=%
(")$&%$'+**&.%+'()-$%+*.%E&(+F29+*$%')9&%+,#5&%)*%
("&%5),29&%8+,,$%8+$%+%$2--&+,%+*.%&5)'+(#5&%&B1&-#;
&*'&@%&5&*%(")2="%J+((&-$)*%?*&8%("&/%8&-&%.#=#(+,3%

j4(%8+$%+%(#*/%9)9&*(%#*%:#,9%"#$()-/3%!"&/%?*)8%("#$%
#$%*)(%)*,/%1)$$#0,&%02(%+,$)%9)-&%1)$$#0,&%("+*%("&/%
"+.%")1&.%()%+'"#&5&@j%-&9+-?&.%J+((&-$)*%)*%("&%
0-&+?("-)2="3%R"#,&%"#$%)-#=#*+,%+$1#-+(#)*$%:)-%("&%
#*(&-+'(#5#(/%+*.%')91,&B#(/%):%("&%E&(+F29+*$%"+.%()%
0&%$'+,&.%0+'?@%"&%-&9+#*&.%#*$1#-&.%0/%("&%=,#91$&%):%
("&%:2(2-&%("&#-%2$&%-&1-&$&*(&.3

J+((&-$)*%:)2*.%1-&5#$%()%0&%+%5#(+,%()),%:)-%')91,&B%
$'&*&$%#*5),5#*=%92,(#1,&%.&1+-(9&*($@%"&,1#*=%()%
,#(&-+,,/%=&(%&5&-/)*&%)*%("&%$+9&%1+=&%5#$2+,,/3%iK#="(%
*)8@%8&<-&%#*%("&%J)*=%&-+%):%1-&5#$@%)-%9+/0&%&5&*%
N21&-%V#*(&*.)@j%J+((&-$)*%&B1,+#*&.@%")1#*=%:2(2-&%
()),$%8#,,%0&%+$%+''&$$#0,&%+$%.-+==#*=%+*.%.-)11#*=%
-&+,;8)-,.%:#,9%&T2#19&*(3

i4%-&9&90&-%)*&%):%("&%("#*=$%8&%8&-&%-+'?#*=%)2-%
0-+#*$%+0)2(%8+$%=&((#*=%)2-%(&+99+(&$@%8")%')9&%
:-)9%+*#9+(#)*@%()%2*.&-$(+*.%)2-%*&&.%:)-%')5&-+=&%
#*%$'&*&$3%P)5&-+=&%#$%:+-%,&$$%):%+%')*$#.&-+(#)*%8"&*%
2$#*=%+*%+*#9+(#)*%1#1&,#*&%A%)*,/%("&%$1&'#:#'%$")(%
:)-%("&%$1&'#:#'%9)9&*(%#$%("&%=)+,3j%F&%&B1,+#*&.@%iX)-%
#*$(+*'&@%,&(<$%$+/%)2-%1-)(+=)*#$(%#$%#*%+%$'&*&%8#("%)2-%
5#,,+#*3%!-+.#(#)*+,,/@%8&%8)2,.%$"))(%')5&-+=&%:)-%("+(%
#*(&-+'(#)*6%8#.&79&.#297',)$&%$")($3j%U*%!"#$%"&@%
J+((&-$)*%$+#.@%iR&%"+.%()%9+?&%#(%("-)2="%+-)2*.%dkk%
$")($%#*%lk%$"))(#*=%.+/$@%2$#*=%+,,%*&8%(&'"*),)=/3%
C*.&-$(+*.+0,/@%8&%.#.*<(%"+5&%("&%(#9&%()%.)%')5&-;
+=&%:)-%&5&-/%$&(213j

!"&%+11-)+'"%J+((&-$)*%+*.%"#$%(&'"*#'#+*$%())?%#$%:+-%
9)-&%#*(&*(#)*+,%A%8#("%+%"#="&-%.&=-&&%):%1-&'#$#)*@%
8"#'"%i#$%+%=-&+(%,&$$)*%()%,&+-*%+$%+%:#,99+?&-%A%.#$;
(#,,%("#*=$%.)8*%+*.%=&(%()%("&%"&+-(%):%("&%9+((&-%#*%
+$%:&8%$")($%+$%1)$$#0,&3j%F&%*)(&.@%i!"+(<$%+%1+-(%):%

5#-(2+,%1-).2'(#)*%("+(%9+/%0&%'"+,,&*=#*=%()%:#,9;
9+?&-$%8")%"+5&*<(%/&(%&B1&-#&*'&.%("&%1-&$$2-&%
'))?&-%):%$"))(#*=%)*%("&%5),29&3j

^+9&%&*=#*&$%,#?&%C*-&+,%&*+0,&.%J+((&-$)*%()%$')2(%
+*.%&B1,)-&%("&%5#-(2+,%&*5#-)*9&*($%#*%+%8+/%("+(%
.&&1,/%#*:)-9&.%"#$%.#-&'()-#+,%'")#'&$3%F&%")1&$%+,,%
:#,99+?&-$%=+#*%:,2&*'/%#*%*+5#=+(#*=%("&$&%&B1+*$#5&%
.#=#(+,%8)-,.$3%!"&%'-&+(#5&%1)$$#0#,#(#&$%)1&*&.%21%0/%
-&+,;(#9&%-&*.&-#*=%):%.#=#(+,%$'&*&$%.#-&'(,/%#*;'+9;
&-+%-&1-&$&*(&.%+%.-&+9%')9&%(-2&%:)-%J+((&-$)*3
F&%-&9+-?&.%("+(%()),$%,#?&%("&%5#-(2+,%:,+$",#="(%2$&.%
)*%!"#$%"&%8)2,.%"+5&%0&&*%12-&%$'#&*'&%:#'(#)*%>2$(%
/&+-$%+=)3%F&%8+$%("-#,,&.%()%0&%8)-?#*=%+(%("&%0,&&.;
#*=%&.=&%):%8"+(%8+$%1)$$#0,&%#*%5#-(2+,%1-).2'(#)*3%
iR&%2$&.%+%:,+$",#="(@%02(%#(%8+$*<(%-&+,@j%$+#.%J+(;
(&-$)*3%i4(%8+$%+%.#=#(+,%:,+$",#="(%("+(%$"#*&.%)*%)2-%
.#=#(+,%0&+$(3j

i4:%/)2%=)%#*()%/)2-%1#('"%+*.%"+5&%+%$'&*&%)-%1+-(%):%
("&%$'&*&%.)*&%#*%C*-&+,%D*=#*&@%>2$(%()%$")8%q("#$%#$%
8"+(%4<9%("#*?#*=%5#$2+,,/@<%#(<$%*)("#*=%02(%+*%+.5+*;
(+=&%()%/)2@j%"&%+..&.3%i4%8)2,.%(&,,%&5&-/%:#,99+?&-%
()%(+?&%0&*&:#(%):%#(%+$%T2#'?,/%+$%1)$$#0,&%0&'+2$&%+(%
,&+$(%/)2<,,%0&%$)9&8"+(%1-&1+-&.%:)-%8"+(%#(<$%,#?&%()%
.)%("#$3j

CLOSER TO THE REAL THING
J+((&-$)*%0&,#&5&$%("&%8+/%("&%5),29&%8+$%2(#,#G&.%()%
$"))(%!"#$%"&%8#,,%0&')9&%("&%*)-93%F&%$+#.@%iQ$%#(%
?&&1$%=)#*=@%("&/<-&%=)#*=%()%,&+*%+8+/%:-)9%("&%8+/%
("&/<-&%'2--&*(,/%.)#*=%#(%+*.%9)-&%()%8"&-&%8&%8&-&%
(-/#*=%()%=)%8#("%#(3j

!"&%9&(").%1-&$&*(&.%()%"#9%8+$%()%1-&;')*'&#5&%
"#$%$")($%+*.%)*,/%"+5&%$&'(#)*$%):%("&%&*5#-)*9&*(%
.&$#=*&.%("+(%'+(&-%()%(")$&%$1&'#:#'%$")($%+*.%+*=,&$3%
Q*)("&-%,#9#(+(#)*%("+(%8+$%0-)2="(%()%"#9%&+-,/%)*%
8+$%("+(%"&%"+.%()%$"))(%#*%+%9+**&-%("+(%8)2,.%+5)#.%
("&%=-)2*.%1,+*&%&*(#-&,/%0/%$(#'?#*=%()%$")(%'")#'&$%
("+(%8&-&%8+#$(;213

U*%!"#$%"&@%J+((&-$)*%'"+,,&*=&.%"#$%'),,&+=2&$%()%
=)%0&/)*.%("&%1-&$'-#0&.%9&(").$%+*.%&*(&-(+#*%"#$%
.#-&'()-#+,%+11-)+'"%):%0&#*=%+0,&%()%#*5&$(#=+(&%("&%
&*5#-)*9&*($%#*%&5&-/%.#-&'(#)*%()%#.&*(#:/%8"&-&%
+*.%")8%$)9&%1+-($%):%#(%.&,#5&-%("&%&B(-+%.#9&*$#)*%
.&9+*.&.%0/%("&%$()-/3
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PREVIS
J+((&-$)*%0&,#&5&$%1-&5#$%$")2,.%0&%+%()),%+5+#,+0,&
()%+,,%:#,99+?&-$%8"&*%*&&.&.@%(")2="%*)(%&5&-/%
1-).2'(#)*%8#,,%-&T2#-&%("&%$+9&%,&5&,%):%1,+**#*=%
+*.%5#$2+,#G+(#)*3%i!)%1-&5#$%&5&-/("#*=%8)2,.%0&%("&%
8-)*=%+11-)+'"@j%"&%'+2(#)*&.3%i4(%8)2,.%9&+*%("+(%
8&<,,%"+5&%()%9+?&%#(%8#("#*%("#$%$')1&3%Q*.%#:%/)2%=#5&%
9&%lk%()%ln%1&-'&*(%)*%&#("&-%$#.&@%("+(<$%+%8)-,.%):%
'"+*=&%/)2%'+*%9+?&%8#("#*%+%$")(%+(%("&%9)9&*(3j

R"#,&%("&%!"#$%"&%(&+9%,+'?&.%("&%(#9&%+*.%1&-$)**&,%
:)-%(-+.#(#)*+,%1-&5#$@%02#,.#*=%("&%:2,,%5#-(2+,%&*5#-)*;
9&*($%-+("&-%("+*%>2$(%$")($%=+5&%J+((&-$)*%2$&:2,%
:,&B#0#,#(/3%F&%&90-+'&.%("&%1-)0,&9;$),5#*=%'-&+(#5#(/%
-&T2#-&.%8#("#*%,#9#(+(#)*$3%J+((&-$)*%&B1,+#*&.%("&%
,+'?%):%1&-$)**&,%9&+*(%("&%(&+9%')2,.%*)(%1-)5#.&%
("&%YO%+$$&($%*&&.&.%:)-%("&%5&*.)-%()%')91,&(&%1-&;
5#$3%!"#$%'+2$&.%("&9%()%0&%:+-%0&"#*.%$'"&.2,&@%02(%
J+((&-$)*%&90-+'&.%("&%'-&+(#5#(/%:)-'&.%0/%,#9#(+;
(#)*$3%iR&%"+.%+%.&:#'#(%("&-&%0&'+2$&%#(%8+$*<(%+%("#*=%
8&%?*&8%8&%"+.%()%"+5&@j%"&%&B1,+#*&.3

F)8&5&-@%:)-%$'&*&$%#*5),5#*=%"&+5/%IX[%)-%')91,&B%
0,)'?#*=@%"&%:)2*.%1-&5#$%#*5+,2+0,&%#*%=&((#*=%.&;
1+-(9&*($%()%+,#=*%+-)2*.%("&%5#$2+,%,+*=2+=&3%4(%+,$)%
&*+0,&.%$1)*(+*&#(/%8#("#*%+%.&:#*&.%'-&+(#5&%$+*.0)B%
.2-#*=%$"))(#*=3

i4*%(-+.#(#)*+,%:#,99+?#*=@%("&%')912(&-%1+-(%#$%+(%("&%
&*.@%+*.%#(%8+$*<(%$)9&("#*=%+%.#-&'()-%*&'&$$+-#,/%
"+.%()%.&+,%8#("%("-)2=")2(%("&%1-)'&$$@j%$+#.%J+((&-;
$)*3%i!"&%:#B;#(;#*;1)$(%+((#(2.&%#$%*)8%(2-*&.%()%:#B;#(;
#*;1-&@%+*.%4%("#*?%8&<-&%0&((&-%:)-%#(3j

POST-PRODUCTIOn
!"&%-&+,;(#9&%-&*.&-#*=%'+1+0#,#(#&$%):%5#-(2+,%1-).2';
(#)*%$#=*+,&.%+%9+>)-%$"#:(%#*%J+((&-$)*<$%+11-)+'"@%()%
)*&%:)'2$&.%)*%1-&'#$#)*%.2-#*=%1-&;1-).2'(#)*3
J+((&-$)*%.&$'-#0&.%,#?&,/%*&&.#*=%()%-&,/%)*%$)9&%
(-+.#(#)*+,%1)$(;1-).2'(#)*%(&'"*#T2&$%,#?&%QOK%+*.%
.#=#(+,%')91)$#(#*=%()%$211,&9&*(%("&%5#-(2+,%1-).2';
(#)*%8)-?3%F)8&5&-@%"&%8+$%1-)2.%):%")8%92'"%("&/%
8&-&%+0,&%()%+'')91,#$"%#*;'+9&-+3

R"#,&%2*&B1&'(&.%1-)0,&9$%9#.;$"))(%8)2,.%"+5&%
0&&*%+*%&B1&'(&.%#91-)5#$+(#)*+,%)11)-(2*#(/%$"))(;
#*=%(-+.#(#)*+,,/@%J+((&-$)*%*)(&.%("+(%5#-(2+,%1-).2';
(#)*%-&T2#-&$%-&("#*?#*=%$'&*&$%8#("#*%("&%&$(+0,#$"&.%
.#=#(+,%1+-+9&(&-$3%

ig)2<.%0&((&-%0&%1-&1+-&.%()%1#5)(3%Q*.%*)(%1#5)(%+*.%
(-#1@%02(%1#5)(%+*.%')*(#*2&%("&%-+'&@j%J+((&-$)*%$2=;
=&$(&.%-&=+-.#*=%("&%*&&.%:)-%+.+1(+0,&
1-)0,&9;$),5#*=3

HITTING THE GOALS
!"#$%"&%8+$%&B1&'(&.%()%0&%+%-&$&+-'"%#*#(#+(#5&%+*.%+%
-&=2,+-%:#,9%1-).2'(#)*3

iF)1&:2,,/@%8&%+'"#&5&.%0)("@j%$+#.%J+((&-$)*3%i!"&%
+2.#&*'&%8#,,%-&,+(&%()%#(%+*.%"+5&%-&+,%:2*%8#("%#(@%+*.%
:#,99+?&-$%8#,,%,))?%+(%#(%+*.%$+/%("#$%#$%+%-&+,,/%')),%
9&.#29%()%02#,.%#*3%Q*.%4%("#*?%("+(%(")$&%("#*=$%+-&%
("&%=-+*.&-%$'+,&%):%8"+(%("&%=)+,$%8&-&3%Q*.%)*%+*%
#*.#5#.2+,%$'+,&@%("&-&%8&-&%5&-/%$1&'#:#'%("#*=$%8&%
8&-&%(&$(#*=3j

F#$%+$$&$$9&*(%):%$&5&-+,%+$1&'($%):%("&%.#\&-&*(%
1#1&,#*&$%#*(&=-+(&.%#*()%("&%8)-?:,)8%8+$%+$%:),,)8$6
a% E&(+F29+*$%A%i!"&%+2.#&*'&%8#,,%+''&1(%("&9%

+$%?#.$@%$)%()%9&@%("+(<$%+%8#*3j
a% I#-(2+,%&*5#-)*9&*($%A%i:&&,%-&+,%+*.%+%1+-(%):%("&%

$()-/3%4%("#*?%8&%1+$$&.%+(%("+(@%+*.%("&%&*5#-)*;
9&*(%#$%=)#*=%()%0&%&/&;'+('"#*=%()%1&)1,&3j

a% N)2*.%A%i4%"+5&%:2,,%:+#("@%+:(&-%$&&#*=%D-#'%K#=*&/%
+*.%S-+*./*%t)"*$)*%+*.%+,,%("&%8)-?%("&/%12(%
#*%()%9+?&%("+(%$1+'&%$)2*.%+$%0&$(%#(%')2,.@%4%
+$$29&%("+(%8#,,%(2-*%)2(%8&,,@%())3j

J+((&-$)*%')*',2.&.@%iJ)#*(%0/%1)#*(%#:%8&%'"&'?&.%
&5&-/%0)B@%8&%.&:#*#(&,/%=)(%',)$&3%R&%=)(%.+(+3j

IMPORTANT MILESTONES
J+((&-$)*%,#$(&.%("&%9#,&$()*&$%+,)*=%("&%8+/%("+(%
"&,1&.%("&%9)$(%#*%9)5#*=%:)-8+-.3

a% R"&*%I#-(2+,%J-).2'(#)*%J-).2'&-%!)9%!"2.#/+*;
1,+'?+,%+*.%("&%I#-(2+,%F29+*$%8)-?=-)21%,&.%
0/%J+5+*%S+,+=+9%$")8&.%"#9%("&%E&(+F29+*$%
#*%+'(#)*%:)-%("&%:#-$(%(#9&@%J+((&-$)*%$+#.@%i4%"+.%
*&5&-%$&&*%+*/("#*=%,#?&%("+(%+$#.&%:-)9%$(2\%/)2%
9#="(%$&&%)*%g)2!20&3j
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a% J+((&-$)*%-&')=*#G&.%("&%N'+*%!-2'?%O+/%+$%i+%
9+>)-%9#,&$()*&%:)-%2$%+$%+%(&+9%0&'+2$&%("+(%
8+$%("&%:#-$(%(#9&%#(%$(+-(&.%()%:&&,%5&-/%-&+,3%!"+(%
8+$%("&%:#-$(%.+/%8&%&5&-%$+8%("&%K+=+92\#*$3j

a% R"&*%("&%$'+**&.%+'()-$%8&-&%(2-*&.%#*()%
.#=#(+,%.)20,&$%+*.%+*#9+(&.@%J+((&-$)*%$+#.@%
i!")$&%?#.$%A%("+(%0,&8%+,,%)2-%9#*.$3%!"+(%8#,,%
=)%.)8*%+$%)*&%):%("&%')),&$(%.+/$%#*%9/%:#,9;
9+?#*=%,#:&@%1&-#).@%*)(%>2$(%:)-%!"#$%"&3j

a% O)#*=%("&%9)'+1@%+(%("&%g+"))%K/)(%'+1(2-&%5),;
29&@%8+$%+*)("&-%')),%&B1&-#&*'&%:)-%J+((&-$)*3

a% J+((&-$)*%+*.%"#$%.&1+-(9&*(%"&+.$%A%#*',2.;
#*=%("&%'#*&9+()=-+1"&-@%1-).2'(#)*%.&$#=*&-@%
1-).2'&-$@%&B&'2(#5&%1-).2'&-$@%5#-(2+,%1-).2';
(#)*%$21&-5#$)-@%+*.%5#-(2+,%1-).2'(#)*%1-).2'&-%
A%8&-&%+,,%8&,')9&.%+(%("&%QKK4%S2-0+*?%WDO%
$(+=&%()%=&(%("&#-%:&&(%8&(%8#("%("&%(&'"*),)=/3%
F&%$+#.@%i4%"+5&%$2'"%-&5&-&*'&%:)-%QKK4%+$%+%
')91+*/@%$)%()%0&%("&-&%8)-?#*=%)*%$)9&("#*=%
8+$%:+*(+$(#'3j

a% iN(&11#*=%)*%)2-%$(+=&%:)-%("&%:#-$(%(#9&%A%4%
')2,.*<(%"+5&%.-&+9(%("+(@j%$+#.%J+((&-$)*3%i4(<$%
+%0&+2(#:2,%9)9&*(%8"&*%-&+,#(/%$2-1+$$&$%
.-&+9$@%+*.%/)2%?*)8%/)2-%.-&+9$%8#,,%0&%0&(;
(&-%0&'+2$&%/)2%+-&%*)8%+8+-&%("#$%)("&-%("#*=%
&B#$($3j%P)91+-#*=%#(%()%("&%0&"#*.;("&;$'&*&$%
1#'(2-&%:-)9/3$%/4"*&"-)(+"*@%J+((&-$)*%*)(&.@%
#(%:&,(%,#?&%i0&#*=%+*%$)9&("#*=%#*$(&+.%):%>2$(%
,))?#*=3j%

a% i!"&%:#-$(%(#9&@%8&%$(+-(&.%.)#*=%$(2*($@%+*.%
$&&#*=%("&%$(2*($%"+11&*@j%"&%*)(&.3

a% i!"&%:#-$(%(#9&%("&/%12(%("&%&*5#-)*9&*($%)*%("&%
8+,,@%("+(%8+$%#*$+*&@j%$+#.%J+((&-$)*3%i4%=)(%+%
'"+*'&%()%$&&%+%(&+9%):%"2*.-&.$%):%+8&$)9&%
1&)1,&<$%8)-?%)*%("&%8+,,3%4(%())?%$)%,)*=%()%=&(%
()%("+(%9)9&*(@%+*.%-#="(%+:(&-%("+(@%#(%8+$%,#?&@%
=)%()%8)-?sj

i!")$&%8&-&%$)9&%):%("&%9+*/@%9+*/%"#=",#="($3j%F&%
')*',2.&.@%iQ*/(#9&%D-#?%R&+5&-%"+.%=-&+(%*&8$%:)-%
2$%8+$%+%"#=",#="(3%Q*/(#9&%&B&'2(#5&%1-).2'&-%S&*%
S+?&-%8+$%-&+,,/%"+11/%+0)2(%$)9&("#*=%8&%.#.@%("+(%
8+$%+%"#=",#="(3j%L'$5,6-%.3M

KUDOS TO...
R")%+-&%("&%')*(-#02()-$%)-%()2'"1)#*($%("+(%/)2%0&*&:#(&.%
("&%9)$(%:-)9%#*%/)2-%:#,99+?#*=%1-)'&$$%)*%!"#$%"&_

iX#-$(%("#*=$%:#-$(%A%&5&-/%$#*=,&%)*&%1&-$)*%+*.%.&1+-(9&*(%
A%&5&-/0)./%"+.%+%"2=&%#91+'(%)*%#(@j%$+#.%J+((&-$)*3%iQ$%:+-%
+$%("#*=$%("+(%$(+*.%)2(@%#(%8+$%+8&$)9&%()%=&(%+%'"+*'&%()%
02#,.%8#("%E+-?%K&#$'"%L1-)>&'(%9+*+=&-@%K)'"&$(&-%4*$(#(2(&%
):%!&'"*),)=/M%A%("+(%8+$%-&+,,/%:+*(+$(#'3j

N1&+?#*=%8#("%("&%I#-(2+,%J-).2'(#)*%J-).2'&-%!)9%!"2.#;
/+*1,+'?+,@%J+((&-$)*%$+#.@%iU05#)2$,/%8)-?#*=%8#("%/)2%#$%+%
8"),&%*&8%&B1&-#&*'&3%g)2<-&%$)%9&+$2-&.%#*%("&%8+/%("+(%
/)2%(+?&%("#*=$3%4(%8+$%+%1,&+$2-&%()%02#,.%8#("%/)2@%+*.%4%
")1&%4%"+5&%("&%'"+*'&%()%.)%#(%9+*/%(#9&$3j

i!"&%&*(#-&%(&+9%+(%F+11/%E2$"-))9%8+$%2*0&,#&5+0,&@j%
+..&.%J+((&-$)*3%iR&%"+5&*<(%$1)?&*%#*%+%8"#,&@%02(%$)9&;
)*&%8")$&%+11-)+'"%4<,,%*&5&-%:)-=&(@%*)@%"#$%+.5#'&@%#$%K+#*&-%
^)90)$%H'-&.#(&.%+$%+%1")()=-+99&(-/%(&'"*#'#+*%2*.&-%
("&%J")()=-+99&(-/%+*.%W#.+-%.&1+-(9&*(Z3%R"+(%+%:+*(+$(#'%
:#,99+?&-3%F&%+*.%4%.&:#*#(&,/%"+.%.#\&-&*(%1)#*($%):%5#&8@%02(%
4%"+.%$)%92'"%-&$1&'(%:)-%"#$%'+*.)-%+*.%+0#,#(/%()%$+/%8"+(<$%
8"+(3%Q*.%"&%8+$%-#="(%lkk%1&-'&*(%):%("&%(#9&s%Q%8)*.&-:2,%
:#,99+?&-3j

iO+*%N9#'G&?%H'-&.#(&.%+$%5#-(2+,%1-).2'(#)*%$21&-5#$)-@%
Q9+G)*%N(2.#)$%I#-(2+,%J-).2'(#)*Z3%F&%8+$%$2'"%+%5+,2+0,&%
9&90&-%):%)2-%(&+9@j%$+#.%J+((&-$)*3

iR)-?#*=%8#("%OJ%b+("-/*%qb+(<%S)/.;S+($()*&%+*.%$()-/;
0)+-.%+*.%1-&5#$%+-(#$(%V"+*%W&@%8&<5&%$&&*%:)2-%')91,&(&%
5&-$#)*$%):%("#$%9)5#&@%$")(;0/;$")(@j%$"+-&.%J+((&-$)*3%
i!"&/<5&%$&&*%#(@%'"&&-&.%:)-%#(@%8&1(%:)-%#(%+(%(#9&$3%!"&#-%-&,+;
(#)*$"#1%()%("#$%$()-/%#$%$)9&("#*=%4<9%5&-/%=-+(&:2,%:)-3j%

J+((&-$)*%+..&.@%ib+(@%0&'+2$&%$"&%"+.%()%+11-)+'"%&5&-/%
5&-$#)*%8#("%("&%$+9&%+9)2*(%):%&*("2$#+$93%!"&%8"),&%(&+9%
.#.@%02(%#(<$%.#\&-&*(%8"&*%/)2%,#(&-+,,/%"+5&%()%"&,1%')9&%21%
8#("%("&%$")($%:)-%&+'"%.+/3%!"+(<$%+%8"),&%.#\&-&*(%-&,+(#)*;
$"#13%J-).2'(#)*%O&$#=*&-%E#-+*.+%X-#&,%+*.%Q-(%O#-&'()-%
N+92&,%b&+9/;E#*)-%8&-&%0&/)*.%0&/)*.@j%$+#.%J+((&-$)*3%
iR"+(%("&/%8&-&%+0,&%()%12(%()=&("&-%$)%9+*/%(#9&$3%R"+(%
8+$%+$?&.%):%("&9%8+$@%:-)9%("&%.#=#(+,%=-)2*.%21@%02#,.%+%
8)-,.3j

iS2(%&5&-/0)./%4%"+.%+%'"+*'&%()%8)-?%8#("%)*%("#$%1-)>&'(%
(+2="(%9&%+%,)(%+0)2(%:#,99+?#*=@%+*.%4<9%=-+(&:2,%()%&5&-/;
)*&%8")%())?%("&%(#9&%()%(&+'"%9&@j%')*',2.&.%J+((&-$)*3%
iN)@%9/%+*$8&-%#$%&5&-/)*&3j

i4(%9+/%"+5&%0&&*%*)("#*=%:)-%9&%()%'"+*=&%')2-$&@%02(%#(%
9&+*(%("+(%.&1+-(9&*(%0/%.&1+-(9&*(%0/%.&1+-(9&*(%"+.%()%
'"+*=&%')2-$&@%+*.%#(%"+11&*&.%9)-&%("+*%4<9%=2&$$#*=%9)$(%
1-).2'(#)*$%"+5&%()%.)@j%"&%$"+-&.3%i4(%$")8$%("&%(-&9&*.)2$%
$(-&*=("%):%+,,%):%(")$&%+-(#$+*$3%!")$&%:#,99+?&-$%+-&%#*%9/%
"&+-(%:)-&5&-%0&'+2$&%8"+(%8+$%-&T2#-&.%):%("&9%8+$%*)(";
#*=%$")-(%):%'),)$$+,@%+*.%("&/%.#.%#(3%!"&/%-&+,,/%02#,(%$)9&;
("#*=%("+(@%+(%,&+$(%:-)9%9/%1&-$1&'(#5&@%#$%$1&'#+,3j%■
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W&(#+%N),)9)*@%E#('"&,,%^-+"+9%P),,&/@%+*.%Q*;
(")*/%^+#(-)$%8&-&%("&%1-).2'&-$%8")%'+9&%)*%
0)+-.%!"#$%"&%9#.8+/%("-)2="%1-).2'(#)*%()%(+?&%
)5&-%+:(&-%("&%)-#=#*+,%1-).2'#*=%(&+9%"+.%()%,&+5&%
:)-%)("&-%8)-?3%N),)9)*%"+.%#*#(#+,,/%1#('"&.%("&%
1-)>&'(%+,)*=%8#("%8-#(&-;.#-&'()-%'3%P-+#=%J+((&-;
$)*%+*.%8+$%0-)2="(%)*%+$%+%');1-).2'&-%#*%E+/%
dkdl3%N"&%"+.%0&&*%#*5),5&.%$#*'&%("&%&+-,/%$(+=&$%
):%$&'2-#*=%("&%D!P%=-+*(3

P),,&/%+*.%^+#(-)$%>)#*&.%("&%1-)>&'(%+-)2*.%N&1;
(&90&-%dkdl%8"&*%-&#*:)-'&9&*($%8&-&%*&&.&.%()%
=&(%("&%1-).2'(#)*%0+'?%)*%(-+'?3%!"&/%())?%)*%("&%
'"+,,&*=&%):%.#5#.#*=%21%-&$1)*$#0#,#(#&$%+*.%#.&*;
(#:/#*=%1-)0,&9$%()%'+--/%!"#$%"&%("-)2="%()%')9;
1,&(#)*3%!"&%1-)>&'(%&B1&-#&*'&.%*29&-)2$%"2-.,&$%
.2-#*=%1-).2'(#)*%-&,+(&.%()%-&,/#*=%"&+5#,/%)*%5),;
2*(&&-%,+0)-@%.)*+(#)*%):%$&-5#'&$@%,#9#(+(#)*$%):%("&%
=-+*(%$(-2'(2-&@%+*.%')91,&B%*&8%8)-?:,)8$3%!"&%
1-).2'&-$%1,+/&.%+%1#5)(+,%-),&%#*%+$$&$$#*=%#$$2&$%
+*.%=2#.#*=%("&%1-).2'(#)*%("-)2="%2*'&-(+#*(/3

TAKING OVER PRODUCTIONTAKING OVER PRODUCTION
N),)9)*%&B1,+#*&.%("+(%8"&*%$"&%:#-$(%'+9&%)*%
0)+-.%#*%E+/%dkdl@%("&%!"#$%"&%1-)>&'(%+,-&+./%
"+.%+%8&0$#(&%#*%1,+'&%+*.%$)9&%&+-,/%1-&5#$%.)*&%
0/%V"+*%W&3%Q(%("+(%(#9&@%("&%1-).2'(#)*%8+$%$(#,,%
)1&-+(#*=%)*%+%,+-=&%$'+,&@%8#("%1,+*$%:)-%.)G&*$%
):%'"#,.%+'()-$%+*.%+90#(#)2$%+'(#)*%$&T2&*'&$3%
Q$%^+#(-)$%.&$'-#0&.@%("&%)-#=#*+,%1-).2'&-$%Q,&B+%
I#,,+--&+,%+*.%S-+*./*%t)"*$)*%"+.%()%.&1+-(%
9#.8+/%("-)2="%1-).2'(#)*%8"&*%("&/%0))?&.%
)("&-%1-)>&'($3%!"#$%,&:(%+%=+1%("+(%N),)9)*%"&,1&.%
0-#.=&%+$%1+-(%):%("&%i'"+*=#*=%):%("&%=2+-.3j
R"&*%^+#(-)$%+*.%P),,&/%>)#*&.%#*%N&1(&90&-%

dkdl@%("&%$#(2+(#)*%8+$%1-&'+-#)2$3%Q'')-.#*=%()%
^+#(-)$@%("&%(&+9%8+$%i(-/#*=%()%?&&1%)2-$&,5&$%)*%
$'"&.2,&%:)-%$)9&("#*=%("+(%8&%.#.*<(%T2#(&%?*)8%
8"+(%("&%$'"&.2,&%8+$3j%W)'+(#)*$@%5&*.)-$@%+*.%("&%
WDO%$(+=&%"+.%*)(%/&(%0&&*%$&'2-&.3

^+#(-)$%-&9&90&-&.@%iR&%8&-&%#*%+%$#(2+(#)*%8"&-&%
8&%8&-&%(-/#*=%()%$&'2-&%IQO%5&*.)-$%+*.%+%$(+=&%
+*.%(-/#*=%()%1-)1%21%$)9&%1-&5#$3j%!"&%#*'-&+$&.%
.&9+*.%:)-%5#-(2+,%1-).2'(#)*%$),2(#)*$%9+.&%#(%
'"+,,&*=#*=%()%,)'?%.)8*%&$$&*(#+,%&,&9&*($3%X+'&.%
8#("%2*'&-(+#*(/%+0)2(%8"&("&-%()%$'+,&%.)8*%)-%
$(+/%("&%')2-$&@%("&%*&8%1-).2'&-$%.#5#.&.%("&#-%
-&$1)*$#0#,#(#&$3%Q$%^+#(-)$%.&$'-#0&.@%N),)9)*%
"+*.,&.%0-#.=#*=%("&%(-+*$#(#)*%8"#,&%"&%+*.%P),,&/%
:)'2$&.%)*%8-+*=,#*=%,)'+(#)*$%+*.%5&*.)-$3

Q:(&-%+0)2(%+%9)*("@%("&%(&+9%.&(&-9#*&.%("+(%
12$"#*=%("&%$'"&.2,&%()%O&'&90&-7t+*2+-/%8+$%
*&'&$$+-/3%Q'')-.#*=%()%^+#(-)$@%("#$%i8+$%+%"2=&%
$"#:(@j%02(%#(%8+$%+%1#5)(+,%.&'#$#)*%()%=&(%("&%.&-+#,&.%
1-).2'(#)*%0+'?%)*%(-+'?%2*.&-%("&%*&8%,&+.&-$"#13

NAVIGATING CONSTRAINTSNAVIGATING CONSTRAINTS
!"&%!"#$%"&%1-).2'(#)*%:+'&.%2*#T2&%')*$(-+#*($%
.2&%()%#($%&B1&-#9&*(+,%*+(2-&%+*.%=-+*(%$(-2'(2-&3%
Q$%^+#(-)$%&B1,+#*&.@%9)$(%):%("&%,+0)-%'+9&%:-)9%
$(2.&*(%5),2*(&&-$%)-%("&%1-).2'&-$<%1-):&$$#)*+,%
*&(8)-?$3%N&-5#'&$%+*.%1-).2'($%8&-&%):(&*%.);
*+(&.@%'-&+(#*=%i#91,#&.@%+90#=2)2$%&B'"+*=&$%):%
5+,2&j%()%*+5#=+(&3

R#("%*)%:)-9+,%02.=&(%)-%9)*&(+-/%')99#(9&*($@%
("&%1-).2'&-$%"+.%()%'-&+(#5&,/%i+$$&$$%+*.%(-+'?%
(")$&%.#\&-&*(%-&+,#(#&$@j%+$%^+#(-)$%.&$'-#0&.3%!"&%

140 | VIRTUAL PRODUCTION & BEYOND



+5+#,+0,&%5),2*(&&-%,+0)-%+,$)%9&+*(%-&,/#*=%)*%i9)-&%
,+0)-%-+("&-%("+*%+%,)(%):%)*&%1&-$)*<$%(#9&@j%+'')-.#*=%
()%^+#(-)$3

N),)9)*%1)#*(&.%)2(%("&%(-#'?/%0+,+*'&%):%',+$$#:/#*=%
("&%1-).2'(#)*%o%+$%+%CNP%$(2.&*(%:#,9%02(%+,$)%+%1-);
:&$$#)*+,%)*&3%Q.+1(#*=%()%("&%=-+*(<$%1+-+9&(&-$%8+$%
'"+,,&*=#*=3%Q$%$"&%$+#.@%("&%(&+9%"+.%()%i*+5#=+(&%)2-%
8+/%("-)2="%("#$3j

N(#,,@%("&%1-).2'&-$%"+.%()%:)'2$%)*%.&,#5&-#*=%+%5#+0,&%
:#*+,%1-).2'(3%Q$%^+#(-)$%12(%#(@%("&#-%-&$1)*$#0#,#(/%8+$%
1-)5#.#*=%i+%5#+0,&%8)-?#*=%*+--+(#5&%("+(%&*=+=&$%
+*%+2.#&*'&%#*%8"+(&5&-%'+1+'#(/%#(%#$%$211)$&.%()%
&*=+=&%("&93j%!"#$%12-1)$&%)-#&*(&.%("&%1-).2'&-$%
+9#.$(%*&02,)2$%')*$(-+#*($3

TECHNOLOGY INTEGRATIONTECHNOLOGY INTEGRATION
!"&%1-).2'&-$%"+.%()%T2#'?,/%=&(%21%()%$1&&.%)*%("&%
')91,&B%*&8%()),$%+*.%8)-?:,)8$%-&T2#-&.%:)-%5#-(2+,%
1-).2'(#)*3%D+'"%5&*.)-%"+.%$(-)*=%')*5#'(#)*$%+0)2(%
("&%i-#="(j%1-)'&$$@%9+?#*=%#(%"+-.%()%*+5#=+(&%')9;
1&(#*=%1&-$1&'(#5&$@%^+#(-)$%&B1,+#*&.3

!"&-&%8&-&%'2,(2-+,%.#$'-&1+*'#&$%()%0-#.=&%0&(8&&*%
("&%.#\&-&*(%1+-(*&-$%')9#*=%:-)9%5+-#)2$%#*.2$(-#&$3%
P),,&/%*)(&.%("+(%("&%&')*)9#'$%+*.%02$#*&$$%=)+,$%
0&"#*.%("&%(&'"@%IX[@%+*.%:#,9%$&'()-$%8&-&%$)9&;
(#9&$%+(%)..$3%X#*.#*=%')99)*%=-)2*.%8+$%'"+,,&*=;
#*=3

!"&%,&+-*#*=%'2-5&%8+$%$(&&1@%+$%("&%1-).2'&-$%"+.%()%
(+'?,&%2*:+9#,#+-%')*'&1($%,#?&%=+9&%&*=#*&$@%5#-(2+,%
$')2(#*=@%N")(^-#.@%+*.%9)-&3%iV)(%?*)8#*=%+,,%(")$&%
("#*=$%#$%5&-/%#*(#9#.+(#*=@j%^+#(-)$%$2==&$(&.3%Q*%&.2;
'+(#)*+,%1-#9&-%8)2,.%"+5&%&+$&.%("#$%(-+*$#(#)*3

N),)9)*%+=-&&.%("+(%+%1-#9&-%)*%(#9&,#*&$@%8)-?:,)8$@%
+*.%-&+$)*+0,&%&B1&'(+(#)*$%8)2,.%0&%&B(-&9&,/%"&,1;
:2,%:)-%:2(2-&%(&+9$3%4(%8)2,.%+,,)8%("&%:)'2$%()%$(+/%
)*%#**)5+(#*=%+*.%$()-/(&,,#*=%-+("&-%("+*%i&B"+2$(#)*%
+*.%2*'&-(+#*(/@j%+$%$"&%&B1&-#&*'&.3

!"&%1-).2'&-$%"+.%()%T2#'?,/%+$$#9#,+(&%*&8%1+-+;
.#=9$3%^+#(-)$%$+#.%"&%"+.%()%i.&5&,)1%9/%1"#,)$)1"/%
+-)2*.%#(j%)*%("&%:,/3%E)-&%.&:#*&.%$(+*.+-.$%+*.%0&$(%
1-+'(#'&$%8)2,.%"&,1%$9))("%(&'"*),)=/%#*(&=-+(#)*%
:)-%:2(2-&%1-).2'(#)*$3

PREVIS & PRE-PRODUCTION PREVIS & PRE-PRODUCTION 
Q'')-.#*=%()%^+#(-)$@%("&%1-&5#$%1-)'&$$%:)-%!"#$%"&%
#*5),5&.%')*$(+*(%-&+.>2$(9&*($%+$%*&8%#*:)-9+(#)*%
&9&-=&.%("+(%+,(&-&.%("&%$')1&%):%("&%1-).2'(#)*3%F&%
-&9+-?&.@%i4:%/)2<-&%,&+-*#*=%())%92'"%("-)2="%1-&5#$@%
("&*%#(%.&:&+($%("&%12-1)$&%):%.)#*=%1-&5#$%#($&,:3j%
X+'()-$%("+(%#91+'(%("&%1-)>&'(%$")2,.%0&%.&'#.&.%
0&:)-&"+*.%()%9+B#9#G&%1-&5#$%5+,2&3

P),,&/%&B1,+#*&.%("+(%')91-&"&*$#5&%1-&5#$%+*.%
(&'"5#$%,#?&,/%8)2,.%"+5&%0&*&:#(&.%!"#$%"&<$%')91,&B%
$'&*&$3%F)8&5&-@%"&%$+#.@%iV)(%"+5#*=%(")$&%2$2+,%
5&*.)-$%+5+#,+0,&%=-&+(,/%+\&'(&.%2$j%0/%1-&5&*(#*=%
&B(&*$#5&%5#$2+,#G+(#)*%21:-)*(3

N),)9)*%+=-&&.%("+(%,)'?#*=%("&%WDO%$(+=&%+*.%IQO%
1+-(*&-$%$))*&-%8)2,.%"+5&%-&.2'&.%$(-&$$%:)-%("&%
(&+93%4(%+,$)%8)2,.%"+5&%0&((&-%&*+0,&.%'-&+(#5&%)1(#;
9#G+(#)*%):%("&%5),29&%$(+=&%("-)2="%9)-&%1,+**#*=%
+*.%&B1,)-+(#)*3

R"#,&%&B'&$$#5&%-#=#.#(/%#*%$")(%1,+**#*=%'+*%,#9#(%
'-&+(#5&%:-&&.)9@%P),,&/%1)#*(&.%)2(%("+(%i"+5#*=%
$)9&%:,&B#0#,#(/%()%+.>2$(%+*.%#91-)5#$&%$")($%.2-#*=%
("&%$"))(%1-)5&.%0&*&:#'#+,%:)-%!"#$%"&<$%1-).2'(#)*%
*&&.$3j%N(#,,@%"&%*)(&.%("+(%:)-%')91,&B%IX[;"&+5/%
$")($@%')91-&"&*$#5&%1-&5#$%-&9+#*$%&$$&*(#+,%i()%
"+5&%+%$),#.%1,+*%#*%1,+'&%0&:)-&%$"))(#*=3j

U5&-+,,@%^+#(-)$%0&,#&5&.%("+(%',&+-,/%.&:#*#*=%1-&5#$%
1+-+9&(&-$%+*.%$&'2-#*=%&$$&*(#+,%,+0)-%+*.%5&*.)-$%
&+-,/%#$%5#(+,%:)-%)1(#9#G#*=%1-&;1-).2'(#)*%)*%5#-(2+,%
1-).2'(#)*$3%!")2="%#(%8+$%'"+,,&*=#*=%.2&%()%!"#7
$%"&<$%-&,#+*'&%)*%5),2*(&&-%,+0)-@%("#$%8)2,.%$(-&+9;
,#*&%1-)'&$$&$%:)-%:2(2-&%1-)>&'($3

PRODUCTION CHALLENGESPRODUCTION CHALLENGES
!"&%1-).2'&-$%"+.%()%T2#'?,/%=&(%21%()%$1&&.%)*%("&%
')91,&B%*&8%()),$%+*.%8)-?:,)8$%-&T2#-&.%:)-%5#-(2+,%
1-).2'(#)*3%D+'"%5&*.)-%"+.%$(-)*=%')*5#'(#)*$%
+0)2(%("&%i-#="(j%1-)'&$$@%9+?#*=%#(%"+-.%()%*+5#=+(&%
')91&(#*=%1&-$1&'(#5&$@%^+#(-)$%&B1,+#*&.3

Q.+1(#*=%("&%.#-&'(#*=%+11-)+'"%+,$)%1-)5&.%'"+,;
,&*=#*=3%Q'')-.#*=%()%^+#(-)$@%J+((&-$)*%"+.%()%+.>2$(%
"#$%#*(#9+(&%$(/,&%8#("%+'()-$%()%("&%5#-(2+,%1-).2'(#)*%
&*5#-)*9&*(3%E)-&%1-&1+-+(#)*%+*.%(&'"*#'+,%+1(#(2.&%
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8)2,.%&+$&%("#$%(-+*$#(#)*%:)-%:2(2-&%:#,99+?&-$3

P+1(2-#*=%1-).2'(#)*%$)2*.%)*%("&%-&:,&'(#5&%WDO%
5),29&%$(+=&%$2-:+'&%8+$%+*)("&-%"2-.,&3%P),,&/%
+'?*)8,&.=&.%("&/%+..-&$$&.%$)2*.%#$$2&$%i1-)0+;
0,/%())%,+(&%+(%(#9&$3j%N(-+(&=#'%2$&%):%$)2*.%0,+*?&($%
+*.%:,+=$%"&,1&.%9#(#=+(&%+2.#)%1-)0,&9$3

O&$1#(&%,#9#(+(#)*$@%^+#(-)$%8+$%#91-&$$&.%("+(%("&%
1-).2'(#)*%$)2*.%9#B&-%+*.%'#*&9+()=-+1"&-%'-&;
+(#5&,/%.&5&,)1&.%+%.2+,;12-1)$&%+11-)+'"%:)-%("&%
$)2*.%0,+*?&($%()%+,$)%:2*'(#)*%+$%:,+=$3%4**)5+(#5&%
("#*?#*=%,#?&%("#$%"&,1&.%("&%(&+9%)5&-')9&%1-).2';
(#)*%'"+,,&*=&$3

LESSONS LEARNEDLESSONS LEARNED
!"&%1-).2'&-$%=+#*&.%5+,2+0,&%#*$#="($%:-)9%*+5#;
=+(#*=%!"#$%"&<$%2*')*5&*(#)*+,%1-).2'(#)*3%P-#(#'+,%
,&$$)*$%#*',2.&.%.&:#*#*=%1-)>&'(%$')1&%+*.%1+-+9;
&(&-$%21:-)*(3

N),)9)*%&B1,+#*&.%("+(%$&((#*=%&B1&'(+(#)*$%:)-%
(#9&,#*&@%02.=&(@%,)'+(#)*$@%+*.%5&*.)-$%&+-,/%)*%
8)2,.%&*+0,&%0&((&-%:)'2$%)*%#**)5+(#)*%+*.%'-&+(#5;
#(/3%i!"+(%8+/@%&5&-/0)./%')2,.%#**)5+(&%+*.%9+?&%
:#,9$%+*.%.)%8"+(%8&%,)5&%8#(")2(%+$%92'"%&B"+2$;
(#)*@j%$"&%-&9+-?&.3

^+#(-)$%$(-&$$&.%("&%*&&.%()%$"+1&%("&%$()-/%+*.%
$'-#1(%()%:#(%.&:#*&.%')*$(-+#*($3%!-/#*=%()%:)-'&%
$),2(#)*$%()%:#(%+*%2*-&$(-#'(&.%5#$#)*%,&.%()%8+$(&.%
&\)-($3%S&#*=%-&+,#$(#'%+0)2(%$')1&%&+-,/%+,,)8$%
$9))("&-%$+#,#*=3

O2&%()%("&%-&,#+*'&%)*%5),2*(&&-%,+0)-@%9&(#'2,)2$%
1,+**#*=%+*.%')992*#'+(#)*%8&-&%
&$$&*(#+,3%Q$%^+#(-)$%12(%#(@%8#("%
+*%2*$(+0,&%8)-?:)-'&@%i/)2%
"+5&%()%0&%1&-'&1(#5&j%+0)2(%

1&)1,&<$%9)(#5+(#)*$%+*.%+0#,#(#&$%#*%)-.&-%()%'))-.#;
*+(&%&\&'(#5&,/3

4*%-&(-)$1&'(@%',&+-,/%$&((#*=%-2,&$%+*.%$&'2-#*=%?&/%
&,&9&*($%&+-,/%8)2,.%"+5&%$9))("&.%("&%1-)'&$$3%S2(%
+$%P),,&/%*)(&.@%$)9&%.#$')9:)-(%')9&$%8#("%$#=*#:#;
'+*(%'"+*=&%+*.%=-)8("3%!"&%'"+,,&*=&$%8&-&%1+-(%):%
("&%#*5+,2+0,&%,&+-*#*=%&B1&-#&*'&3

CONCLUSIONCONCLUSION
O&$1#(&%*29&-)2$%"2-.,&$@%("&%1-).2'&-$%&B1-&$$&.%
+11-&'#+(#)*%:)-%("&%#*5+,2+0,&%,&+-*#*=%("&%!"#$%"&%
1-)>&'(%1-)5#.&.3%Q$%N),)9)*%$+#.@%("&%'"+,,&*=&$%
$(-&('"&.%("&%(&+9%#*%i8)*.&-:2,%8+/$3j

b&/%-&')99&*.+(#)*$%:)-%$9))("&-%:2(2-&%5#-(2+,%
1-).2'(#)*$%#*',2.&.%',&+-,/%.&:#*#*=%$')1&@%$&'2-#*=%
5&*.)-$%&+-,/@%+*.%$&((#*=%&B1&'(+(#)*$%21:-)*(3%!"#$%
8)2,.%+,,)8%9)-&%:)'2$%)*%#**)5+(#)*%+*.%'-&+(#5#(/3

!"&%1-).2'&-$%1-+#$&.%("&%=-+*(%:)-%0&*&:#(#*=%5),;
2*(&&-$%+*.%1+-(*&-$%8#("%,&+-*#*=%)11)-(2*#(#&$3%
N),)9)*%$2==&$(&.%("+(%8#("%9)-&%$(-2'(2-&%#*%1,+'&%
:)-%:2(2-&%1-)>&'($@%1+-(#'#1+*($%')2,.%,&+5&%8#("%0&((&-%
&*&-=/%+*.%+'')91,#$"%&5&*%9)-&3

!")2="%&B"+2$(#*=%+(%(#9&$@%("&%&B1&-#&*'&%1-)5#.&.%
-+-&%#*$#="(%#*()%*&8%()),$%+*.%8)-?:,)8$3%Q$%^+#(-)$%
$+#.@%("&%.&9+*.#*=%(-#+,%0/%:#-&%"&,1&.%-+1#.,/%02#,.%
'-#(#'+,%$?#,,$%("+(%8#,,%0&%+11,#'+0,&%()%:2(2-&%8)-?3

4*%',)$#*=@%N),)9)*%-&#(&-+(&.%("+(%("&-&%+-&%i$)%9+*/%
("#*=$%("+(%8&<5&%,&+-*&.%:-)9%("&%21$%+*.%.)8*$3j%
O&$1#(&%,#9#(+(#)*$@%("&%(&+9%8+$%1-)2.%()%"+5&%)5&-;
')9&%*29&-)2$%)0$(+',&$%()%')91,&(&%+*%+90#(#)2$%%%%%%%

1-)>&'(%+*.%12$"%'-&+(#5&%0)2*.+-#&$3%■
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EMBRACING THE VIRTUAL WORLD
E#-+*.+%X-#&,<$%>)2-*&/%+$%("&%1-).2'(#)*%.&$#=*&-%:)-%
!"#$%"&%9+-?&.%+%$#=*#:#'+*(%$"#:(%:-)9%(-+.#(#)*+,%:#,9%
1-).2'(#)*%()%("&%+5+*(;=+-.&%-&+,9%):%5#-(2+,%1-).2';
(#)*3%P)9#*=%:-)9%+%0+'?=-)2*.%-#'"%#*%YO%9).&,#*=@%
X-#&,%8+$%+(%("&%:)-&:-)*(%):%("#$%(-+*$#(#)*3%i!"#$%#$%
'&-(+#*,/%9/%:#-$(%5#-(2+,%1-).2'(#)*%:#,9%&B1&-#&*'&3%
N)@%/)2%?*)8@%("&-&%8+$%+%,)(%):%,&+-*#*=%'2-5&@j%X-#&,%
&B1,+#*&.3

THE CREATIVE PROCESS:
BLENDING REAL & VIRTUAL
4*%!"#$%"&@%("&%')*5&*(#)*+,%0)2*.+-#&$%):%1-).2'(#)*%
.&$#=*%8&-&%&B1+*.&.@%9&-=#*=%-&+,;8)-,.%$')2(#*=%
8#("%5#-(2+,%8)-,.;02#,.#*=3%X-#&,<$%-),&%#*5),5&.%*)(%>2$(%
.&$#=*#*=%$&($%02(%+,$)%')*'&1(2+,#G#*=%&*(#-&%&*5#;
-)*9&*($3%iR&%8&-&%02#,.#*=%+%,)'+(#)*@%+*.%8&%8&-&%
02#,.#*=%+%(#9&%):%.+/@%+*.%("&*%8&%8&-&%$"))(#*=@j%$"&%
$+#.3%!"#$%+11-)+'"%-&T2#-&.%"&-%()%*+5#=+(&%2*'"+-(&.%
(&--#()-#&$@%(-+*$,+(#*=%("&%.#-&'()-<$%5#$#)*%#*()%+%$&+9;
,&$$%1"/$#'+,%+*.%5#-(2+,%-&+,#(/3

COLLABORATIVE DYNAMICS:
ART IN TEAMWORK
U*&%):%("&%9)$(%$(-#?#*=%+$1&'($%):%X-#&,<$%&B1&-#;
&*'&%)*%!"#$%"&%8+$%("&%-&T2#-&.%.&1("%):%'),,+0;
)-+(#)*3%!"&%1-)>&'(%'+,,&.%:)-%+%$/*&-=/%):%5+-#)2$%
+-(#$(#'%#*12($@%'"+,,&*=#*=%"&-%()%$(&1%0+'?%+*.%
&90-+'&%("&%#.&+$%):%)("&-$3%i4(%0&')9&$%+%,#((,&%0#(%
):%+%*&'&$$#(/%()%-&,#*T2#$"%+%,)(%):%')*(-),@j%X-#&,%-&;
9+-?&.3%!"#$%*&8%./*+9#'%12$"&.%"&-%()%+11-&'#+(&%
("&%5+,2&%):%'),,&'(#5&%'-&+(#5#(/%+*.%2*.&-$')-&.%
("&%#91)-(+*'&%):%:,&B#0#,#(/%#*%("&%'-&+(#5&%1-)'&$$3

DESIGNING THROUGH A
CHILD’S EYES
O&$#=*#*=%:-)9%+%'"#,.<$%1&-$1&'(#5&%0-)2="(%2*#T2&%
'"+,,&*=&$%+*.%)11)-(2*#(#&$3%X-#&,<$%(+$?%8+$%()%$&&%
("&%8)-,.%:-)9%("&%5#&81)#*(%):%("&%/)2*=%'"+-+';
(&-$@%#*:,2&*'#*=%0)("%("&%1"/$#'+,%+*.%5#-(2+,%+$;
1&'($%):%("&%$&(3%ig)2<-&%$9+,,@%/)2<-&%+%'"#,.@%/)2<-&%
,))?#*=%21%+(%("&%8)-,.@j%$"&%-&'+,,&.@%&91"+$#G#*=%
")8%("#$%1&-$1&'(#5&%-&$"+1&.%("&%.&$#=*%+11-)+'"3%
!"#$%$(-+(&=/%&*-#'"&.%("&%5#$2+,%$()-/(&,,#*=%+*.%
+,#=*&.%("&%$&(%.&$#=*%8#("%("&%*+--+(#5&<$%')-&3
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CHALLENGES IN SOUND
INTEGRATION
4*(&=-+(#*=%$)2*.%#*()%("&%5#-(2+,%&*5#-)*9&*(%1-)5&.%
()%0&%+%$#=*#:#'+*(%"2-.,&3%!"&%.)9#*+*'&%):%5#$2+,%
&,&9&*($%):(&*%)5&-$"+.)8&.%("&%$)2*.%T2+,#(/@%
'-&+(#*=%+%'"+,,&*=#*=%12GG,&%:)-%("&%$)2*.%.&1+-(;
9&*(3%iR&%'&-(+#*,/%=+5&%H("&%$)2*.%.&1+-(9&*(Z%+%
0#(%):%+%'"+,,&*=#*=%12GG,&@j%X-#&,%+'?*)8,&.=&.3%!"#$%
+$1&'(%):%1-).2'(#)*%"#=",#="(&.%("&%')91,&B%#*(&-;
1,+/%0&(8&&*%.#\&-&*(%.&1+-(9&*($%+*.%("&%*&&.%:)-%
0+,+*'&.%$),2(#)*$3

THE WORLD OF JUNKYARDS:
FROM REALITY TO VIRTUALITY
X-#&,<$%:)-+/%#*()%>2*?/+-.$%:)-%1")()=-+99&(-/%8+$%
1#5)(+,%#*%'-&+(#*=%("&%:#,9<$%5#-(2+,%0+'?=-)2*.$3%F&-%
?&&*%)0$&-5+(#)*%):%("&%$2--)2*.#*=$%1,+/&.%+%'-2'#+,%
-),&%#*%("#$%1-)'&$$3%i4%8+$%,))?#*=%+(%("&%$)#,@%+*.%4%
8+$%,))?#*=%+(%("&%(&B(2-&%):%)0>&'($@j%$"&%$"+-&.3%
!"#$%9&(#'2,)2$%+((&*(#)*%()%.&(+#,%8+$%&$$&*(#+,%#*%
(-+*$,+(#*=%-&+,;8)-,.%&,&9&*($%#*()%')*5#*'#*=%5#-(2;
+,%+$$&($@%+..#*=%.&1("%+*.%+2("&*(#'#(/%()%("&%:#,9<$%
&*5#-)*9&*($3

UNIQUE SET PIECES:
CREATIVITY IN DETAIL
!"&%.&$#=*%):%#*.#5#.2+,%$&(%1#&'&$%#*%!"#$%"&%8+$%+%
(&$(+9&*(%()%X-#&,<$%'-&+(#5#(/%+*.%+((&*(#)*%()%.&(+#,3%
D+'"%$&(%1#&'&%8+$%'-+:(&.%()%-&:,&'(%$1&'#:#'%("&9+(;
#'%+*.%5#$2+,%)0>&'(#5&$3%iR&%8+*(&.%#(%()%:&&,%,#?&%#(%
'+9&%:-)9%("+(%8)-,.@j%X-#&,%$(+(&.@%.#$'2$$#*=%)*&%):%
("&%$&($3%!"&$&%'+-&:2,,/%(")2="(;)2(%.&$#=*$%%

')*(-#02(&.%$#=*#:#'+*(,/%()%("&%:#,9<$%5#$2+,%
*+--+(#5&@%$")8'+$#*=%X-#&,<$%+0#,#(/%()%0-#*=%
+0$(-+'(%')*'&1($%()%,#:&3

BALANCING VISUALS
& PRACTICALITY
!"&%1-).2'(#)*%.&$#=*%1-)'&$$%):(&*%#*;
5),5&.%+%(2=;):;8+-%0&(8&&*%+'"#&5#*=%5#$2+,%
$1,&*.)-%+*.%+'')99).+(#*=%1-+'(#'+,%
')*$(-+#*($3%N)2*.%T2+,#(/%:-&T2&*(,/%"+.%
()%0&%8&#="&.%+=+#*$(%("&%5#$2+,%#91+'(3%i4(%
&*.$%21%0&#*=%+%$)-(%):%:#="(%0&(8&&*%$)2*.%
T2+,#(/%+*.%("&%5#$2+,%8)-,.@j%X-#&,%$+#.3%!"#$%
)*=)#*=%0+((,&%"#=",#="(&.%("&%*2+*'&.%.&'#;
$#)*$%("+(%1-).2'(#)*%.&$#=*&-$%92$(%9+?&@%
0+,+*'#*=%+&$("&(#'%5#$#)*%8#("%:2*'(#)*+,%
-&+,#(/3

CONCLUDING THOUGHTS:
LEARNING & GRATITUDE
K&:,&'(#*=%)*%"&-%&B1&-#&*'&@%X-#&,%&B1-&$$&.%
.&&1%=-+(#(2.&%:)-%("&%,&+-*#*=%)11)-(2*#;
(#&$%1-&$&*(&.%0/%("&%1-)>&'(3%i4(<$%0&&*%+*%
+9+G#*=%,&+-*#*=%&B1&-#&*'&@j%$"&%$+#.3%F&-%
>)2-*&/%("-)2="%!"#$%"&%8+$%+%1-):&$$#)*+,%
9#,&$()*&%+*.%+%1&-$)*+,%=-)8("%&B1&-#&*'&%
:#,,&.%8#("%'"+,,&*=&$@%'),,+0)-+(#)*$@%+*.%
#**)5+(#)*$3%!"#$%1-)>&'(@%+$%X-#&,<$%&B1&-#&*'&%
$2==&$($@%8+$%+%(&$(+9&*(%()%("&%&5),5#*=%
,+*.$'+1&%):%:#,9%1-).2'(#)*@%8"&-&%(-+.#(#)*;
+,%9&(").$%+*.%9).&-*%(&'"*),)=/%')*5&-=&%
()%'-&+(&%$)9&("#*=%(-2,/%-&9+-?+0,&3%■
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E+/$<%5&*(2-&%#*()%!"#$%"&%9+-?&.%"&-%:#-$(%:)-+/%#*()%
5#-(2+,%1-).2'(#)*3%N"&%"+.*<(%=-+$1&.%i("&%:2,,%$1&'(-29%
):%8"+(%("#$%8+$@%+(%:#-$(3j%F&-%>)2-*&/%#*()%("#$%2*'"+-(&.%
(&--#()-/%#*5),5&.%,&+-*#*=%*&8%(&-9#*),)=/%+*.%(&'";
*#T2&$3%E+/$%$+#.@%iR"#,&%#(%8+$%'"+,,&*=#*=%+(%1)#*($@%
4%,)5&.%("&%'"+,,&*=&%):%0&#*=%+0,&%()%,&+-*%+*.%=&(%
("-)2="%(")$&%"))1$3j%F&-%+.+1(+0#,#(/%$")*&%+$%$"&%&B;
1&-#9&*(&.%8#("%*&8%9+(&-#+,$%+*.%1-)=-+9$@%*+5#=+(#*=%
("&%0,&*.%):%+*#9+(#)*%+*.%,#5&;+'(#)*%#*%!"#$%"&3

   
   
4*%!"#$%"&@%E+/$<%'),,+0)-+(#)*%8#("%5+-#)2$%.&1+-(9&*($%
8+$%?&/3%N"&%8)-?&.%',)$&,/%8#("%("&%1-).2'(#)*%.&$#=*;
&-%+*.%("&%5#-(2+,%"29+*$%(&+9@%"),.#*=%8&&?,/%9&&(#*=$%
()%$/*'"-)*#G&%("&#-%'-&+(#5&%5#$#)*$3%Q$%$"&%5&*(2-&.%#*()%
.#=#(+,%')$(29&%.&$#=*@%("#$%'),,+0)-+(#)*%8+$%+%,&+-*;
#*=%'2-5&%:)-%"&-3%i4<5&%*&5&-%.#11&.%9/%:#*=&-$%#*()%("+(%
8)-,.%0&:)-&@j%E+/$%-&'+,,&.@%+11-&'#+(#*=%("&%
*&8%,&5&,%):%'),,+0)-+(#)*3%F&-%#*5),5&9&*(%
#*',2.&.%'-&+(#*=%+%$8+('"%):%'),)-$%+*.%(&B;
(2-#*=%=2#.&$%:)-%("&%.#=#(+,%',)("#*=%.&1+-(;
9&*(@%&*$2-#*=%("&%5#-(2+,%')$(29&$%-&:,&'(&.%
"&-%+-(#$(#'%5#$#)*3

   
   
E+/$<%')$(29&%.&$#=*$%#*%!"#$%"&%8&-&%
-#'"%8#("%$/90),#$9%+*.%.&(+#,3%N"&%
1+-(#'2,+-,/%'"&-#$"&.%2$#*=%("&%(&../%0&+-$%
+$%+%9)(#:@%-&1-&$&*(#*=%("&%,)$$%):%#**)'&*'&%
+*.%("&%>)2-*&/%):%("&%'"+-+'(&-$3%i!"#$%,#((,&%
.&(+#,%-&1-&$&*($%("&$&%?#.$%+*.%("&%,)$$%):%
#**)'&*'&@j%E+/$%&B1,+#*&.3%!"&%(&../%0&+-%

Madeleine “Maddi” Mays, a versatile costume 
designer, has enriched various platforms with her 
eclectic style. Her career spans television, film, 
theater, and music videos, contributing to works like 

Hulu’s Dollface and NBC’s Bust Down. Beyond costume design, 
Mays’ talents extend to graphic design, as seen in Bust 
Down’s logo, and styling for music videos like “Perfect Peach” 
and “I’m Hot.” Her dual BFAs from the California Institute of 
the Arts and Santa Fe University of Art and Design underpin 
her expertise in experience design, production, and cos-
tume design. Mays’ artistry is deeply rooted in exploring 
character, identity, and femininity, “creating striking and 
thought-provoking work.”

("&9&%5+-#&.%+'-)$$%'"+-+'(&-$@%:-)9%X+("&+.<$%$+('"&,%
()%("&%K2,&-<$%')+(%+.)-*&.%8#("%("&%$+9&%*290&-%):%
0&+-$%+$%("&%K+=+92\#*$@%+*.%("&%E)("&-<$%:-+=9&*(&.%
(&../%0&+-%$"+8,3%D+'"%')$(29&%&,&9&*(%8+$%(")2="(;
:2,,/%'-+:(&.%()%+..%.&1("%()%("&%'"+-+'(&-$<%*+--+(#5&$3

 
U*&%):%("&%$#=*#:#'+*(%'"+,,&*=&$%E+/$%:+'&.%8+$%
0+,+*'#*=%+&$("&(#'$%8#("%1-+'(#'+,%')*$#.&-+(#)*$@%&$;
1&'#+,,/%-&=+-.#*=%$)2*.3%P),,+0)-+(#*=%8#("%$)2*.%&B;
1&-(%D-#'%K#=*&/@%$"&%"+.%()%9).#:/%"&-%.&$#=*$%()%$2#(%
("&%-&:,&'(#5&%&*5#-)*9&*(%):%("&%WDO%5),29&%$(+=&3%X)-%
#*$(+*'&@%#*%"&-%)-#=#*+,%.&$#=*$@%E+/$%8+*(&.%i(-+$";
'+*%,#.$%+*.%1)($%+*.%1+*$%+$%"&,9&($j%02(%-&+,#G&.%
#(%8)2,.%0&%1-)0,&9+(#'%:)-%$)2*.3%!"#$%,&.%()%+%9)-&%
()*&.;.)8*%+11-)+'"%8"#,&%9+#*(+#*#*=%#*.#5#.2+,#(/%
+*.%5#0-+*'/%#*%("&%')$(29&$3

   

Q%*)(+0,&%+$1&'(%):%E+/$<%8)-?%)*%!"#$%"&%8+$%'-&;
+(#*=%.#=#(+,%.)20,&$3%!"#$%1-)'&$$%#*5),5&.%$'+*;
*#*=%+'()-$%#*%:2,,%')$(29&%()%=&*&-+(&%5#-(2+,%

')2*(&-1+-($3%E+/$%.&$'-#0&.%("#$%&B1&-#&*'&%
+$%'-&+(#*=%i8&#-.@%2*'+**/%5+,,&/%("#*=$3j%
F&-%')*'&1(%+-(%1,+/&.%+%'-2'#+,%-),&%#*%
$"+1#*=%("&$&%5#-(2+,%'"+-+'(&-$@%')90#*;

#*=%(-+.#(#)*+,%')$(29&%.&$#=*%
8#("%.#=#(+,%(&'"*),)=/%()%
'-&+(&%+%2*#T2&@%#99&-$#5&%
8)-,.%#*%!"#$%"&3%■

STEPPING INTO
VIRTUAL WORLDS

SYMBOLISM &
DETAIL IN COSTUMES

COLLABORATIVE
DESIGN PROCESS

CHALLENGES &
INNOVATIONS

CREATING DIGITAL
DOUBLES
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HITTING THE GOALS
S)/.;S+($()*&%(-+*$#(#)*&.%)2(%):%1")()>)2-*+,#$9%()%-&+'"%+%
8#.&-%+2.#&*'&%+$%+%'#*&9+()=-+1"&-@%02(%$"&%-&(+#*$%(")$&%$&*;
$#0#,#(#&$%#*%"&-%$(/,&%+*.%+&$("&(#'3%iQ(%#($%')-&@%8"+(%4%,)5&%+0)2(%
>)2-*+,#$9%#$%("&%=&*2#*&%+*.%+2("&*(#'%$()-#&$%#(%+,,)8$%("&%8)-,.%
()%&B1&-#&*'&@j%$"&%$+#.3%iJ")()>)2-*+,#$9%+,,)8&.%9&%()%')**&'(%
8#("%$)%9+*/%1&)1,&%#*%+%8+/%8"&-&%("&/%:&,(%')9:)-(+0,&%0&#*=%
52,*&-+0,&3j%N"&%=&($%()%?*)8%("&%+'()-$%#*%)-.&-%()%"&,1%("&9%
:&&,%("+(%$+9&%')9:)-(%+*.%1&-:)-9%+2("&*(#'+,,/%#*%:-)*(%):%"&-%
'+9&-+3%N"&%8+*($%("&%&9)(#)*$%:-)9%("&%$'&*&%&B1-&$$&.%0/%
("&%+'()-$%()%(-+5&,%("-)2="%("&%'+9&-+%()%("&%+2.#&*'&3

i!"&%=)+,%):%1")()>)2-*+,#$9%#$%()%(&,,%+%$()-/%#*%+%$#*=,&%1")()@%$)%
+$%+%'#*&9+()=-+1"&-@%4%(-/%()%0-#*=%("+(%2*.&-$(+*.#*=%):%,#="(@%
'),)-@%+*.%')91)$#(#)*%()%*+--+(#5&%:#,99+?#*=@j%$+#.%S)/.;S+(;
$()*&3%iD5&*%#:%/)2%8&-&*<(%,#$(&*#*=%()%("&%.#+,)=2&@%/)2<.%?*)8%
")8%("&%'"+-+'(&-%8+$%:&&,#*=%0&'+2$&%):%5#$2+,%'2&$3j

U*%!"#$%"&@%S)/.;S+($()*&%'")$&%()%)1&*%("&%:#,9%8#("%:#&-/%
-&.%+*.%)-+*=&%,#="(#*=%()%5#$2+,,/%&B1-&$$%("&%1+*#'%+*.%:&+-%):%
("&%:#,9<$%'&*(-+,%'"+-+'(&-$@%X+("&+.%+*.%"&-%/)2*=&-%0-)("&-%
!2.+,))@%8")%+-&%0&#*=%"2*(&.%.)8*%0/%+%0+*.%):%K+=+92:;
:#*$3%N"&%&*.&.%("&%:#,9%8#("%+%0&+2(#:2,%=),.&*%")2-%$2*$&(%()%
&B1-&$$%("&#-%5#'()-#)2$%-&2*#)*3%4*%9)9&*($%):%')*(&91,+(#)*%
)-%.&'#$#)*@%$"&%1,+'&.%("&%'+9&-+%',)$&%()%("&%+'()-$@%$)%("&%
+2.#&*'&%:&&,$%("&%'"+-+'(&-<$%#*8+-.%-&:,&'(#)*3

DISCOVERING FATHEAD
S)/.;S+($()*&%$(+-(&.%)*%!"#$%"&%#*%E+/%dkdl3%N"&%:&,(%&B'#(&.%
+0)2(%=&((#*=%)*%0)+-.%&+-,/%&*)2="%()%'),,+0)-+(&%8#("%8-#(;

&-;.#-&'()-%J+((&-$)*%+*.%$()-/0)+-.%+-(#$(%V"+*%W&@%i8"#'"%
8+$%+%=-&+(%&B1&-#&*'&%0&'+2$&%4%=)(%()%(-2,/%2*.&-$(+*.%'3%
P-+#=<$%$(/,&%+*.%#*(&*(#)*$3j%N"&%8)-?&.%8#("%J+((&-$)*%+*.%
("&%-&$(%):%("&%(&+9%()%1,+*%("&%.#\&-&*(%&*5#-)*9&*($3%R"+(%
$"&%:)2*.%()%0&%+%0#(%.#\&-&*(%i8+$%8)-?#*=%#*%("&%5#-(2+,%
8)-,.%8"&*%("&/%+-&%'-&+(#*=%("&$&%&*5#-)*9&*($%("+(%8)2,.%
0&%.#$1,+/&.%)*%("&%8+,,$3j

iR&%8&*(%:-)9%"+5#*=%+%'+-%'"+$&%$'&*&@%()%+%:,/#*=%$(2*(@%()%
+%0,&*.&.%5#-(2+,%+*.%1-+'(#'+,%:#,9@j%$"&%$+#.3%iR&%:)2*.%("+(%
0&#*=%+.+1(+0,&%8+$%=)#*=%()%$&-5&%2$%0&$(%+*.%"&,1&.%2$%
#.&*(#:/%8"#'"%:#,99+?#*=%&,&9&*($%8&%"+.%')*(-),%)5&-%+*.%
8"#'"%8&%.#.*<(3j%N"&%.&$'-#0&.%("&%:#,9%+$%i+%$")8%+0)2(%+%
,#((,&%=#-,%8")%#$%*)(%$)%,#((,&%+(%"&+-(3%N"&%=)&$%()%+,,%,&*=("$%
()%$+5&%"&-%0-)("&-%:-)9%("&%K+=+92\#*$3j

iR&%8&-&*<(%$2-&%")8%92'"%:,))-%):%("&%5#-(2+,%1-).2'(#)*%
8&<.%0&%+0,&%()%$&&@%$)%8&%'+9&%21%8#("%'-&+(#5&%#.&+$%:)-%
"#.#*=%("&%=-)2*.@%,#?&%"+5#*=%X+("&+.%$&&%!2.+,))%0&#*=%
(+?&*%:-)9%#*$#.&%+%(+-1%8#("%+%"),&%#*%#(3%V+--+(#5&,/@%("#$%
8)-?&.%+$%8&,,%0&'+2$&@%+(%("+(%9)9&*(@%X+("&+.%8+$%:&&,;
#*=%(-+11&.%+*.%')*:#*&.%#*%"&-%+0#,#(/%()%$+5&%"&-%0-)("&-@j%
$+#.%S)/.;S+($()*&3

NEW TO SOMETHING
S&#*=%"&-%:#-$(%(#9&%)*%+%5#-(2+,%1-).2'(#)*%1-)>&'(@%
S)/.;S+($()*&%:&,(%i#(%8+$%.&:#*#(&,/%#*(#9#.+(#*=@%02(%4%+,$)%
:&,(%#*'-&.#0,/%$211)-(&.3j%N"&%-&'&#5&.%"&,1:2,%
#*$#="($%:-)9%O+*%N9#'G&?%LIJ%$21&-5#$)-%+(%("&%
Q9+G)*%N(2.#)$%I#-(2+,%J-).2'(#)*%5),29&%$(+=&M%
+0)2(%8)-?#*=%8#("%("&%8+,,%+*.%9+('"#*=%("&%1-+';
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(#'+,%$&(%()%("&%5#-(2+,%&*5#-)*9&*(3%N"&%-&9#*.&.%"&-$&,:%("+(%
i+(%#($%')-&@%,#="(%#$%,#="(@%+*.%("#$%WDO%5),29&%8+$%+%"2=&%,#="(%
$)2-'&3j%N"&%#$%')*:#.&*(%+0)2(%"&-%+0#,#(/%()%$"+1&%,#="(3%iQ:(&-%
("+(@%("&%8+,,%0&'+9&%+*%#*'-&.#0,&%-&$)2-'&%()%9+*#12,+(&%
,#="(%+*.%'),)-%()%&*$2-&%&5&-/%:-+9&%9+('"&.%&B+'(,/%")8%8&%
8+*(&.%#(@j%$"&%+..&.3

X)-%&B+91,&@%("&%$?/%8+$%)5&-&B1)$&.%:)-%$)9&%):%("&%8#.&%
$")($@%$)%$"&%2$&.%+%1)8&-%8#*.)8%()%$&,&'(%)*,/%("&%$?/%+*.%
+.>2$(%("&%'),)-%')--&'(#)*%):%("+(%$#*=,&%+-&+3%R#("%"&,1%:-)9%
N9#'G&?%+*.%("&%5),29&%')*(-),%(&+9@%S)/.;S+($()*&%0-)2="(%
.)8*%("&%"#=",#="($%+*.%&B1)$2-&%()%9+('"%("&%$?/%'),)-%+*.%
("&%1-).2'(#)*%,#="($@%'-&+(#*=%+*%#9+=&%("+(%0,&*.&.%0)("%("&%
1-+'(#'+,%+*.%5#-(2+,%8)-,.$3%N"&%$+#.@%it2$(%,#?&%("+(@%8&%"+.%+*%
&5&*,/%&B1)$&.%#9+=&3j

HOW TO LIGHT INSIDE
AN LED VOLUME
S)/.;S+($()*&%-&'+,,&.@%iU*&%):%("&%("#*=$%("+(%9+.&%("#$%
1-).2'(#)*%.#\&-&*(%("+*%+*/("#*=%&,$&%4<5&%&5&-%8)-?&.%)*%8+$%
("&%+9)2*(%):%1-&;,#="(#*=%+*.%(")2="(%("+(%8&*(%#*()%1-&;1-);
.2'(#)*%0&:)-&%4%&5&*%=)(%0&"#*.%("&%'+9&-+%)-%$(+-(&.%$&((#*=%
21%+*/%,#="($3%R&%$1&*(%+%,)(%):%(#9&%'-+:(#*=%("&%&*5#-)*9&*($3j

iR&%$(+-(%#*%("#$%5#5#.%-&.@%:#&-/%&*5#-)*9&*(3%!"&-&<$%.+*=&-%#*%
("#$%q"#="%$(+?&$<%&*5#-)*9&*(@j%$"&%&,+0)-+(&.3%i!"&*%#(%=&($%
=,))9/%+*.%',)2./%+$%8&%&*(&-%E)("&-<$%&*5#-)*9&*(%+*.%("&%
K+=+92\#*%'+913%4*%("&%&*.@%("&/%&B#(%+%'+5&3%S2(%+(%#($%')-&@%#(%

#$%("&%$+9&%:)-%9&%A%2$#*=%,#="(%()%(&,,%")8%("&%'"+-+'(&-$%
+-&%:&&,#*=%&9)(#)*+,,/3j%N"&%'),,+0)-+(&.%8#("%("&%=+\&-@%
O+8#(%Q.&-+@%()%#.&*(#:/%8"+(%8+$%"+11&*#*=%#*%("&%&*5#-)*;
9&*(%+*.%")8%("+(%8)2,.%+\&'(%("&%+'()-$%)*%$(+=&3

!"&%K+=+92\#*%'+91%"+$%+%,)(%):%'+-$%1,+'&.%#*%+%5+,,&/%
8#("%)5&-'+$(%$?#&$3%iR&%(-#&.%()%+91,#:/%8"+(%8+$%+,-&+./%
=)#*=%)*%#*%("&%5#-(2+,%8)-,.@j%$+#.%S)/.;S+($()*&3%iR"+(%
8+$%&B'#(#*=%:)-%9&%#$%("+(%4%')2,.%>2$(%$+/@%qF&/%O+*@%'+*%
/)2%0-#*=%.)8*%("&%$?/%+%:&8%$()1$%0&'+2$&%#(%#$%+%,#((,&%())%
0-#="(@%+*.%4%8+*(%()%+..%+%,#((,&%0#(%9)-&%')*(-+$(_<j%

N9#'G&?%'+--#&.%+*%#J+.%("+(%8+$%#*$(+,,&.%8#("%'2$()9;02#,(%
./*+9#'%')*(-),$%2$#*=%("&%R&0%K&9)(&%P)*(-),%:&+(2-&%
8#("#*%C*-&+,%D*=#*&3%F&%8+$%1)$#(#)*&.%#*$#.&%("&%5),29&@%
8#("#*%&+-$")(%):%S)/.;S+($()*&%+*.%("&%)("&-%?&/%')*(-#02;
()-$%1-&$&*(@%()%(+?&%5#(+,%*)(&$@%$&5&-+,%):%8"#'"%8&-&%&+$#,/%
"+*.,&.%2$#*=%("&%#J+.%')*(-),$3%!"&%-&$(%"&%8)2,.%')*5&/%
5#+%(8);8+/%-+.#)$%()%5+-#)2$%$1&'#+,#$($%+(%("&%5),29&%')*;
(-),%$(+(#)*$%$#(2+(&.%-#="(%)2($#.&%("&%9)2("%):%("&%=#=+*(#'%
5),29&@%+*.%("&/%8)2,.%T2#'?,/%&*=#*&&-%$),2(#)*$3

4:%$)9&%)0>&'(%#*%("&%5#-(2+,%0+'?=-)2*.%8+$%2*:+5)-+0,&%
+*.%8+$%$&&*%()%0&%.#$(-+'(#*=%:)-%("&%$'&*&@%#(%')2,.%0&%.&;
,&(&.%)-%"#..&*%8#("%+%',#'?3%i!"+(%8+$%&B'#(#*=%()%9&@j%$+#.%
S)/.;S+($()*&3%N"&%#$%')*5#*'&.%):%("&%0&*&:#($%):%5#-(2+,%
1-).2'(#)*%+*.%("&%2$&%):%WDO%8+,,$@%"+5#*=%')*$#.&-&.%
("&%#91,#'+(#)*$%):%0-#*=#*=%+%8"),&%1-).2'(#)*%):%lkk;1,2$%
1&)1,&%)*%$&(%()%+%'+5&%+*.%8)-?#*=%8#("%?#.$%#*%("+(%$&((#*=@%
8"#'"%8+$%+%$'&*&%("&/%'+1(2-&.%8#("%-&,+(#5&%&+$&%#*$#.&%
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("&%5),29&3%iR&%"+.%+%$'&*&%+(%$2*$&(@%+*.%8&%')2,.%
"+5&%+%:2,,%.+/%+*.%+%"+,:%()%$"))(%+(%$2*$&(@j%$"&%$+#.3%i4%
8+$%1,&+$&.3j

TAMING THE VOLUME
P-&+(#*=%+%0+,+*'&%8"#,&%0,&*.#*=%("&%5#-(2+,%8)-,.%8#("%
("&%1-+'(#'+,%)*&%#$%8"&-&%S)/.;S+($()*&%:)2*.%("&%
+*$8&-$%()%8"+(%9+/%$&-5&%("#$%1-)'&$$%0&$(3%N"&%$+#.@%
iS&'+2$&%8&%+-&%$"))(#*=%+%$'-&&*@%0&#*=%+0,&%()%8)-?%
8#("%("&%1-).2'(#)*%.&$#=*&-$%()%+..%&*)2="%.&1("%()%("&%
1-+'(#'+,%&*5#-)*9&*(%"&,1$%+%,)(3j%N"&%:&,(%("&-&<$%+%"2=&%
,&+-*#*=%'2-5&%()%:#=2-&%)2(%8"+(%("&%$'-&&*%.)&$%8&,,3%
R"+(%$"&%,&+-*&.%:-)9%("&%!"#$%"&%&B1&-#&*'&%#$%("+(%i#(%
#$%:)-=#5#*=@%8"&*%("&-&<$%.&1("%#*%("&%&*5#-)*9&*(@j%,#?&%
5#$(+$%("+(%'+*%=)%)*%+*.%)*@%8"#'"%'+*%0&%+%("#*=%):%,2B2;
-/%8"&*%/)2%')*$#.&-%("&%')$(%#*5),5&.%#*%'-&+(#*=%.#=#(+,%
)-%1"/$#'+,%&*5#-)*9&*($%+(%("+(%$'+,&3%4*%("&%+0$&*'&%):%
(")$&%,2B2-#&$@%$"&%:)2*.%i#(%=)(%+%,#((,&%0#(%"+-.&-%()%'-&+(&%
:-+9&$%("+(%"+.%("+(%.&1("%8"&*%("&/%+-&%>2$(%)0>&'($%
-#="(%("&-&%)*%("&%$'-&&*3j

Q*)("&-%0&*&:#(%):%("&%$'-&&*%("+(%S)/.;S+($()*&%*)(&.%
i8+$%("+(%8&%')2,.%+..%'#-',&$%):%,#="(3j%N)9&(#9&$%("+(%
8)2,.%$1-&+.%+-)2*.%())%92'"3%iS2(%8&%')2,.%+..%0,+'?%
'+-.$%()%'-&+(&%+%,#((,&%0#(%9)-&%*&=+(#5&%:#,,3%R&%')2,.%.)%
(+-=&(&.%+-&+$%8"&-&%8&%+..&.%+%0#(%9)-&%,#="(%()%'-&+(&%
>2$(%+%(#*/%0#(%):%0+'?,#="(%)-%*&=+(#5&%:#,,3%!"+(%8+$%"+*./%
+*.%$)%T2#'?3j%N9#'G&?%8)-?&.%',)$&,/%8#("%S)/.;S+(;
$()*&%()%'),)-%')--&'(%+*.%=&(%("&%(8)%8)-,.$%()%9+('"%
&+'"%)("&-3%!"&%'),)-%)2(12((&.%0/%("&%1-).2'(#)*%,#="($%
+*.%("&%$'-&&*%"+$%()%0&%9+('"&.%+'')-.#*=,/3%iO+*%8+$%
$)%:+$(%+*.%+9+G#*=%+(%.)#*=%("+(3%4(%8+$%=-&+(%8)-?#*=%
8#("%"#93%4%:&,(%$211)-(&.%)*%("#$%1-)>&'(3j

!"#$%"&%8+$%$")(%2$#*=%+*%QKK4%QWD[Q%E#*#%WX%+*.%("&%
vD4NN%P)91+'(%J-#9&%PJ3Y%[O%W&*$&$3%S)/.;S+($()*&%
+,$)%2$&.%T2+-(&-;.&*$#(/%!#\&*%S,+'?%J-);E#$(%+*.%.&*;
$#(/%)*&%^,#99&-=,+$$%:#,(&-$%()%"&,1%$):(&*%("&%(-+*$#(#)*%
:-)9%1-+'(#'+,%()%5#-(2+,3

iR&%"+.%+%:&8%$'&*&$%8#("%:,+$",#="($3%4(%8+$%$)%0&+2(#:2,%
()%$&&%("&9%:,+-#*=%("&%,&*$&$@j%S)/.;S+($()*&%$+#.3%iD$1&;
'#+,,/%#*%("+(%:#*+,%$'&*&@%8"&*%X+("&+.%')9&$%)2(%):%("&%
'+5&%+*.%#$%-&2*#(&.%8#("%"&-%0-)("&-%!2.+,))%A%("&-&<$%+%
$8&&(%9)9&*(%8"&-&%("&%(8)%):%("&9%+-&%>2$(%,))?#*=%+(%
&+'"%)("&-3%!"&%,&*$&$%8)-?&.%0&+2(#:2,,/%:)-%("+(3j

UNIQUE USE CASES FROM
THE FATHEAD EXPERIENCE
U*%("&%$&(@%S)/.;S+($()*&%8)-?&.%',)$&,/%8#("%("&%.#=#(+,%
#9+=#*=%(&'"*#'#+*%LO4!M%(&+9%+$%("&%'-&8%>291&.%

+-)2*.%+%,)(%)*%$'&*&$@%i+*.%("&/%8&-&%#*'-&.#0,&%+(%12,,#*=%("#*=$%
21%+*.%9+?#*=%$2-&%&5&-/("#*=%8+$%9+('"#*=3j%!"&%O4!%"&,1&.%8#("%
9+('"#*=%("&%'),)-$%:)-%("&%5#-(2+,%8)-,.$%')9#*=%:)-%+%$'-&&*@%8"#'"%
8+$%+%*&8%&B1&-#&*'&%:)-%&5&-/)*&3

!"&%:#,9%:&+(2-&$%+%5#-(2+,%.)=3%S)/.;S+($()*&%"+.%*&5&-%8)-?&.%8#("%
,#5&%')91)$#(#*=%0&:)-&3%!"&/%')2,.%i:-+9&%21%+*.%$&&%8"+(%("&%#*(&*;
(#)*%0&"#*.%("&%IX[%8+$3j%Q$%+%OJ@%("+(%"&,1&.%"&-%i:-+9&%&B+'(,/%:)-%
8"+(%("&%9)(#)*%8)2,.%0&3j

4*%+%$'&*&%8"&-&%("&%K2,&-%+*.%X+("&+.%+-&%#*%+%'+5&@%+%0&+$(%')9&$%
)2(%+*.%#$%+0)2(%()%1)2*'&%)*%("&93%!"&/%$"#*&%("&%:,+$",#="(%+(%("&%
0&+$(3%S)/.;S+($()*&%$+#.@%ig)2%.)*<(%8+*(%("&%:,+$",#="(%()%#,,29#*+(&%
("&%WDO%8+,,%0&'+2$&%#(%>2$(%8+$"&$%#(%)2(%')91,&(&,/3j%Q%9)(#)*;(-+'?;
#*=%12'?%8+$%1,+'&.%)*%("&%1-)1%("+(%')992*#'+(&.%#($%1)$#(#)*%#*%YO%
$1+'&%#*%')*>2*'(#)*%8#("%#($%'))-.#*+(&$%#*%("&%C*-&+,%D*=#*&%5#-(2+,%
&*5#-)*9&*(%.#$1,+/&.%)*%("&%8+,,3%R"&*%#(%8+$%1)#*(&.%+(%("&%8+,,@%#(%
8)2,.%,#="(%21%("&%&*5#-)*9&*(%)*%("&%8+,,@%+*.%i8&%9+('"&.%#($%'),)-%
(&91&-+(2-&%()%("&%:,+$",#="(%8&%8&-&%2$#*=3j

t3W3%X#$"&-@%4*'3%.)*+(&.%+%E).&,%ll%O),,/%:)-%!"#$%"&%("+(%+,,)8&.%
S)/.;S+($()*&%()%'+1(2-&%$")($%8#("%i+,,%("&$&%0&+2(#:2,%9)5&9&*($%
("+(%4%9+('"&.%8#("%("&%'"+-+'(&-%()%"&,1%(&,,%("&%$()-/%):%")8%("&/<-&%
:&&,#*=%.)8*%+*.%5#'()-#)2$3j%!"&%'+9&-+%9)5&9&*(%9#9#'?&.%(")$&%
&9)(#)*$%2$#*=%("&%.),,/3

J+$$#5&%9+-?&-$%9)2*(&.%)*%("&%QWD[Q%0)./%8&-&%(-+'?&.%0/%("&%
U1(#!-+'?%'+9&-+$%1)$#(#)*&.%+,,%+-)2*.%("&%()1%&.=&$%):%("&%8+,,$3%
!"&%1"/$#'+,%'+9&-+<$%1)$#(#)*%#*%YO%$1+'&%8+$%-&,+/&.%()%C*-&+,%
D*=#*&%()%9#9#'%("&$&%9)5&9&*($%8#("%+%5#-(2+,%'+9&-+%("+(%,))?&.%
#*()%("&%5#-(2+,%8)-,.%#*%("&%&B+'(%$+9&%9+**&-%+$%#($%1"/$#'+,%')2*;
(&-1+-(%8)2,.%"+5&%)0$&-5&.%("&%&*5#-)*9&*(%#:%#(%&B#$(&.%#*%("&%-&+,%
8)-,.3%!"+(%#9+=&%#$%$")8*%8#("#*%("&%#**&-%:-2$(29@%8"#'"%9)5&$%)*%
("&%WDO%8+,,$%()%+,8+/$%9+('"%&B+'(,/%8"&-&%("&%1"/$#'+,%'+9&-+%#$%
1)#*(&.3%Q,,%):%("#$%"+11&*$%#*%-&+,%(#9&3
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S)/.;S+($()*&%$+#.@%iR&%=)(%()%$&&%("&%5#-(2+,%8)-,.%+*.%")8%#(%
8)2,.%-&+'(%+$%("&%'+9&-+%9)5&$3%!"&%1&-$1&'(#5&%):%("&%5#-(2+,%
&*5#-)*9&*(%)*%("&%8+,,%+,$)%'"+*=&.%+*.%-&:,&'(&.%(")$&%9)5&;
9&*($3%4(%"&,1&.%&5&-/("#*=%,))?%9)-&%-&+,#$(#'3j%N"&%')992*#'+(;
&.%8#("%N9#'G&?@%8")<.%-&,+/%#*$(-2'(#)*$%()%"#$%(&+9@%+*.%.&1&*.;
#*=%)*%("&%,&*$%0&#*=%2$&.@%("&%.&1("%):%:#&,.%)-%("&%+9)2*(%):%0,2-%
#*%("&%5#-(2+,%8)-,.%8+$%+.>2$(&.%()%"+5&%("#*=$%:&&,%9)-&%-&+,%$)%
("&%$),#.%1#&'&%):%WDO%8+,,%#*%("&%0+'?=-)2*.%.#$+11&+-&.%+*.%("&%
5#-(2+,%&*5#-)*9&*(%"+.%("&%$+9&%:+,,%)\%("+(%8)2,.%"+11&*%#:%#(%
8&-&%("&-&%1-+'(#'+,,/3

iR&%'")$&%("&%vD4NN%P)91+'(%J-#9&%PJ3Y%[O%,&*$&$%0&'+2$&%):%
("&%$9+-(%(&'"*),)=/%02#,(%#*()%("&9@j%S)/.;S+($()*&%&B1,+#*&.3%
!"&%'+9&-+%+*.%,&*$&$%8&-&%+0,&%()%')992*#'+(&%2$&:2,%9&(+.+;
(+3%R#("%("#$%#*:)-9+(#)*%+0)2(%("&%,&*$&$%+*.%9&(+.+(+%-&'&#5&.%
#*%-&+,%(#9&@%("&%5#-(2+,%'+9&-+%#*%C*-&+,%D*=#*&%8+$%*)(%)*,/%
,))?#*=%8#("#*%("&%5#-(2+,%&*5#-)*9&*(%#*%("&%&B+'(%.#-&'(#)*%+$%#($%
1"/$#'+,%')2*(&-1+-(@%02(%*)8%#(%')2,.%9#9#'%("&%.&1("%):%:#&,.%+*.%
+,,%)("&-%,&*$%1+-+9&(&-$%()%+''2-+(&,/%=&*&-+(&%+*%#9+=&%8#("#*%
("&%#**&-%:-2$(29%)*%("&%WDO%8+,,$3%N"&%)0$&-5&.@%i!"&%8+,,%')2,.%
+.>2$(%+*.%'-&+(&%("#$%:+,,%)\%("+(%8)2,.%,))?%9)-&%*+(2-+,@%,#?&%8&%
8&-&%#*%+%1-+'(#'+,%&*5#-)*9&*(%5&-$2$%>2$(%(-/#*=%()%:)'2$%)*%+%
$),#.%WDO%8+,,%+%:&8%:&&(%+8+/%:-)9%2$3j

LED VOLUME IMPRESSIONS
iS&#*=%+0,&%()%:#,9%+(%("&%QNIJ%5),29&%$(+=&%8+$%+*%#*'-&.#0,&%
)11)-(2*#(/%("+(%4%8)2,.%"+5&%*&5&-%#9+=#*&.@j%$+#.%S)/.;S+(;
$()*&3%iE/%&+-,/%#91-&$$#)*$%):%:#,9#*=%!"#$%"&%8&-&%("+(%8&%
9#="(%0&%+%,#((,&%,#9#(&.%#*%'+9&-+%9)5&9&*(%0&'+2$&%):%("&%8+,,@%
02(%0&#*=%+0,&%()%$"))(%+(%$2'"%+%,+-=&%5),29&%8#("%$2'"%+*%#*;
'-&.#0,&%(&+9%):%1&)1,&%8+$%$2'"%+*%&/&;)1&*#*=%&B1&-#&*'&3j%

N"&%+$$#$(&.%)*%8+99-%/:;%,#@%("&%1-&5#)2$%#*$(+,,9&*(%:-)9%D!P%

("+(%+,$)%2(#,#G&.%5#-(2+,%1-).2'(#)*%8"&*%#(%8+$%+,,%())%*&83%N"&%
8#(*&$$&.%")8%92'"%("&%(&'"*),)=/%"+.%'"+*=&.%#*%>2$(%2*.&-%
+%/&+-%)-%(8)3

UNREAL SESSIONS &
TEST DAYS
!"&%!"#$%"&%(&+9%-&,#&.%"&+5#,/%)*%$()-/0)+-.$%+*.%$&((#*=%
21%+%5#-(2+,%'+9&-+%#*%C*-&+,%D*=#*&%()%5#$2+,#G&%("&%$")($%+*.%
:)-&'+$(%")8%()%#*(&-+'(%8#("%("&%8+,,3%iS&'+2$&%("#*=$%0&'+9&%
+%$1-#*(%()%("&%:#*#$"%:)-%1-).2'(#)*%:#,9#*=@%8&@%2*:)-(2*+(&,/@%
8&-&*<(%+0,&%()%.)%+$%92'"%1-&5#$c%")8&5&-@%0&'+2$&%):%("&%
*+(2-&%):%("&%1-)>&'(%8#("%$)%9+*/%'"#,.-&*@%+%,)(%'"+*=&.%)*%
("&%.+/@j%$+#.%S)/.;S+($()*&3%iR&%+,$)%2(#,#G&.%+%,)(%):%)2-%(&$(%
.+/$%()%1-+'(#'+,,/%(-/%)2(%)2-%$")($%+*.%+*(#'#1+(&%+*/%#$$2&$%
8&%9#="(%"+5&3j

WIDE OPEN EXTERIORS &
A CAVE INTERIOR
!"#$%"&%:&+(2-&.%(8)%8#.&;)1&*%&B(&-#)-%&*5#-)*9&*($%LE)(";
&-<$%^-+$$,+*.%+*.%K+=+92\#*%P+91@%+?+%t2*?/+-.%J+-+.#$&M%
+*.%+%.+-?&*&.%'+5&%#*(&-#)-3%!"&%.#5&-$&%'+$(%#*(-).2'&.%+%
8#.&%=+92(%):%$?#*%()*&$@%+*.%("&%$&T2&*'&$%"+11&*&.%+(%.#:;
:&-&*(%(#9&$%):%.+/%+*.%*#="(@%-&T2#-#*=%5+-#&.%,#="(#*=%$'&*+-#)$%
8#("%2*#T2&%+11-)+'"&$%A%+'')91,#$"#*=%("&$&%)*%+*%WDO%
5),29&%+..$%+*)("&-%,+/&-%):%')91,&B#(/3

S)/.;S+($()*&%$"+-&.%"&-%+11-)+'"%()%(+'?,#*=%$)9&%):%("&$&%
,#="(#*=%$'&*+-#)$6

X)-%K+=+92\#*%P+91@%("&%1,+*%8+$%()%(-/%()%9#9#'%+*%)5&-'+$(%
.+/%+*.%$"+1&%("&%,#="(%8#("%*&=+(#5&%:#,,%+*.%$9+,,%+..#(#)*+,%
$):(%$)2-'&$3%!"&%$1+'#)2$*&$$%):%("&%5),29&%+*.%("&%8-+1;
+-)2*.%,#="(%"&,1&.%'-&+(&%+%.+/(#9&%:&&,%.&$1#(&%2$%0&#*=%
#*$#.&3%4%(-#&.%()%(-&+(%("+(%$'&*&%+$%#:%8&%8&-&%)2($#.&%+*.%("&%
8+,,%8+$%("&%$2*@%$)%("&%(&+9%>2$(%8+,?&.%#*%:,+=$%+*.%.#\2$#)*%
()%'-&+(&%$"+1&$%)*%)2-%+'()-<$%:+'&$@%+*.%("&%8+,,%.#.%("&%-&$(3

!"#*=$%8&-&%+%0#(%9)-&%')91,#'+(&.%:)-%("&%P+5&%0&'+2$&%8&%
8+*(&.%("&%&*5#-)*9&*(%()%:&&,%5&-/%.#9,/%,#(%02(%$(#,,%"+5&%
&*)2="%#*:)-9+(#)*%()%'),)-3%4%"+.%()%0+,+*'&%("&%,#="(%:-)9%("&%
WDO%8+,,%+*.%("&%1-+'(#'+,%+9)2*(%):%,#="(%$)%("+(%#:%8&%0-)2="(%
.)8*%("&%&B1)$2-&%#*%1)$(@%("&%8+,,%8)2,.%$(#,,%"+5&%#*:)-9+(#)*%
+*.%8+$%*)(%())%2*.&-&B1)$&.3%Q:(&-%-&5#&8#*=%("&%(&$(%:))(+=&@%
4%+$?&.%:)-%("&%8+,,%()%0&%0-#="(&-%$)%("&%.&(+#,%-&9+#*&.3

X)-%)2-%:#*+,%&*5#-)*9&*(@%K+=+92\#*%P+91%$2*$&(@%8&%-&'-&;
+(&.%^),.&*%F)2-3%!"#$%8+$%9/%:+5)-#(&%&*5#-)*9&*(%0&'+2$&%):%
("&%8+-9%,#="(%+*.%,)*=%$"+.)8$%8&%')2,.%1,+/%8#("3%R&%2$&.%
)2-%0#==&$(%$)2-'&$%):%,#="(%:)-%("#$%0&'+2$&%+,(")2="%("&%8+,,%
8-+11&.%0&+2(#:2,%=),.&*%")2-%,#="(%)*%&5&-/)*&@%8&%*&&.&.%
+..#(#)*+,%"+-.%,#="(%()%9#9#'%("&%$2*%+*.%'+$(%8+-9%"+#-%,#="(%
)*%)2-%+'()-$3
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KEY LEARNINGS
TO CARRY FORWARD
S)/.;S+($()*&%$"+-&.%$)9&%?&/%,&+-*#*=$%$"&%
1,+*$%()%'+--/%)5&-%()%"&-%*&B(%5#-(2+,%1-).2'(#)*%
5&*(2-&6

a% i4%:)2*.%("+(%("&%&*5#-)*9&*($%("+(%"+.%
("&%9)$(%.&1("%()%("&9%8&-&%("&%&+$#&$(%()%
0,&*.%:-)9%5#-(2+,%()%1-+'(#'+,%+*.%,))?&.%
("&%9)$(%-&+,3%E)5#*=%:)-8+-.@%8"&*%"&,1;
#*=%'-+:(%("&%5#-(2+,%&*5#-)*9&*($%4%8+*(%
()%9+?&%$2-&%4%12$"%9)-&%:)-%,#="(#*=%("+(%
"&,1$%"+5&%.&1("%()%("&%$'&*&%()%(-#'?%("&%
&/&%#*()%("#*?#*=%("&%8)-,.%#$@%#*%:+'(@%5&-/%
&B1+*$#5&%+*.%.)&$*<(%&*.%8#("%("&%8+,,3j

a% i4%+,$)%8+*(%()%12$"%9/$&,:%()%:#*.%9)-&%
'+9&-+%+*=,&$3%4%:)2*.%("+(%4%:&,(%$,#="(,/%
,#9#(&.%0/%)*,/%0&#*=%+0,&%()%$"))(%8#.&$%
:-)9%("&%)1&*#*=%):%("&%$(+=&%0&"#*.%9&@%
02(%9)5#*=%:)-8+-.@%4<.%,#?&%()%12$"%:)-%
9)-&%8)-,.%-&$&((#*=@%$)%8&%+-&*<(%,#9#(&.%()%
)*,/%$&&#*=%("&%8)-,.%:-)9%)*&%lwk;.&=-&&%
+*=,&3j

a% iW&+-*#*=%")8%()%*)(%"+5&%,#="(%$1#,,%)*()%
("&%$'-&&*%8+$%.&:#*#(&,/%+%,&+-*#*=%'2-5&%
+*.%9+.&%9)5#*=%,#="($%T2#'?,/%+%0#(%"+-.;
&-@%02(%)*'&%8&%:#=2-&.%)2(%")8%()%+*(#'#;
1+(&%("+(@%8&%8&-&%+0,&%()%9)5&%:+$(3j

FIVE MILESTONE MOMENTS
l3% i!"&%:#-$(%(#9&%8&%.#.%+%-&+.;("-)2="%8#("%("&%+'()-$@%4%:&,(%("&%$()-/%')9&%

()%,#:&3%4(%8+$%$)%=-&+(%()%"&+-%("&%+'()-<$%&*("2$#+$9%+*.%&*&-=/%("+(%("&/%
0-)2="(%()%("&%'"+-+'(&-$3%4(%"&,1&.%9&%5#$2+,,/%$&&%("&%8)-,.%')9&%()%,#:&%
+*.%0&%+0,&%()%:2,,/%#9+=#*&%8"+(%("&%8)-,.%$")2,.%,))?%,#?&3j

d3% iR"&*%8&%:#-$(%8&*(%()%$&&%("&%Q9+G)*%N(2.#)$%I#-(2+,%J-).2'(#)*%WDO%
5),29&@%#(%8+$%+*%#*'-&.#0,&%&B1&-#&*'&3%N&&#*=%")8%,+-=&%("&%$1+'&%8+$%
+*.%")8%-&+,%("&%&*5#-)*9&*($%,))?&.%)*%("&%8+,,%9+.&%9&%-&+,#G&%("&%
1)$$#0#,#(#&$%8&%"+.%8#("%:#,9#*=3j

Y3% iO2-#*=%)*&%):%("&%(&$(%$"))($@%8&%1-+'(#'&.%+%$")(%8"&-&%8&%2$&.%+%
'#-'2,+-%(-+'?%+*.%0))9&.%21%)*%("&%.),,/%+$%K+=+92\#*$%'"&&-&.%#*%("&%
0+'?=-)2*.3%!"&%$'-&&*<$%1+-+,,+B%9)5&9&*(%(-+'?&.%0&+2(#:2,,/@%'-&+(#*=%
+*%#*'-&.#0,/%./*+9#'%$")(%8"&-&%("&%0+'?=-)2*.%9)5&.%#*%(#9&%8#("%("&%
'+9&-+@%+*.%("&%+'()-%:+'&.%+%1#5)(+,%$()-/%0&+(3%O2-#*=%("+(%$")(@%4%$+8%
")8%8&%')2,.%2$&%("&%8+,,<$%:&+(2-&$%()%&*"+*'&%("&%$()-/%#*%+%8+/%("+(%
0&:)-&%8)2,.%"+5&%(+?&*%(-&9&*.)2$%8)-?%:)-%1)$(;1-).2'(#)*3j

]3% i!"&-&%8+$%+%9)9&*(%8"&*%8&%8&-&%:#,9#*=%!2.+,))@%+*.%("&%8"),&%
$(+=&%=)(%T2#&(3%Q,,%8&%')2,.%"&+-%8+$%!2.+,))%"299#*=3%4*%+%$(2.#)%:2,,%
):%lkk;1,2$%1&)1,&@%()%"+5&%&5&-/)*&%T2#&(%+*.%,#$(&*#*=%#*(&*(,/%()%("#$%
/)2*=%0)/%"29%8+$%+%9+=#'+,%9)9&*(%+*.%9+.&%9&%0&,#&5&%#*%("&%1)8;
&-%):%("&%$()-/%()%9+?&%2$%+,,%:&&,3j

n3% iX#,9#*=%("&%:#*+,%$'&*&%):%!"#$%"&%,&+5#*=%("&%(2**&,%8+$%+%9#,&$()*&%
9)9&*(3%!"&%$")(%:&+(2-&.%("&%.&1("%):%("&%&*5#-)*9&*(@%E&(+"29+*$@%
+*.%8+-9%=),.&*%,#="(%("+(%-&:,&'(&.%("&%$'&*&<$%5#'()-#)2$%$()-/%0&+(3%
X-)9%+%(&'"*#'+,%$(+*.1)#*(@%#(%8+$%+,$)%&B'#(#*=%0&'+2$&%8&%$+8%")8%
92'"%8&%')2,.%0,&*.%8)-,.$@%2$&%E&(+"29+*$%#*%-&+,%(#9&%)*%("&%8+,,@%
+*.%,#="(%:)-%=),.&*%")2-3%Q..#(#)*+,,/@%8&%:#,9&.%("#$%$'&*&%:)-%("&%:2,,%
.+/@%8"#'"%9&+*(%8&%"+.%+''&$$%()%=),.&*%")2-%:)-%("&%:2,,%.+/3%Q$%+%'#*&;
9+()=-+1"&-@%("#$%8+$%+*%&B'#(#*=%:&+(%:)-%$2-&3j%■
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Journey to Virtual 
Production Supervisor
Q%0,&*.%):%)11)-(2*#(/%+*.%*&'&$$#(/%9+-?&.%("-&&;
(#9&%Q'+.&9/%Q8+-.;*)9#*+(&.%IX[%N21&-5#$)-%
N')((%NT2#-&$<%(-+*$#(#)*%()%("&%-),&%):%5#-(2+,%1-);
.2'(#)*%$21&-5#$)-3%F&%-&'+,,&.@%i4%>)#*&.%!"#$%"&%
8#("%("&%#*(&*(#)*%):%')*$2,(#*=@%02(%$))*%-&+,#G&.%
("&%1-)>&'(%*&&.&.%+%:#-9%.#-&'(#)*%#*%5#-(2+,%1-);
.2'(#)*3j%F#$%&B1&-(#$&@%")*&.%("-)2="%("&%C*-&+,%
X&,,)8$"#1%+*.%+*%&B(&*$#5&%IX[%'+-&&-@%2*#T2&,/%
1)$#(#)*&.%"#9%:)-%("#$%-),&3%NT2#-&$<%#*5),5&9&*(%
&5),5&.%:-)9%')*$2,(#*=%()%,&+.#*=%("&%5#-(2+,%
1-).2'(#)*%&\)-($@%.-#5&*%0/%"#$%.&$#-&%()%+11,/%("&%
,+(&$(%9&(").),)=#&$%#*%+%-&+,;8)-,.%$&((#*=3

OVERCOMING
PRODUCTION CHALLENGES
X+'&.%8#("%+%(&+9%$(-2'(2-&%("+(%-&,#&.%"&+5#,/%)*%
5),2*(&&-$@%NT2#-&$%*)(&.%("&%.#$1+-#(/%0&(8&&*%
1-):&$$#)*+,%&B1&'(+(#)*$%+*.%("&%-&+,#(/%):%1-);
.2'(#)*3%F&%-&:,&'(&.@%i!"&%'"+,,&*=&%8+$*<(%>2$(%
(&'"*#'+,@%02(%,)=#$(#'+,3%4(%-&T2#-&.%>2==,#*=%5+-#)2$%
+$1&'($%,#?&%&*5#-)*9&*(%'-&+(#)*%+*.%1-&5#$2;
+,#G+(#)*@%):(&*%8#("%,#9#(&.%-&$)2-'&$3j%NT2#-&$<%
+11-)+'"%8+$%"+*.$;)*@%(+'?,#*=%(&'"*#'+,%+*.%
'-&+(#5&%#$$2&$%+*.%$")8'+$#*=%"#$%5&-$+(#,#(/%+*.%
')99#(9&*(%()%("&%1-)>&'(<$%$2''&$$3

EVOLUTION OF VIRTUAL 
PRODUCTION TECHNIQUES
NT2#-&$%)0$&-5&.%("&%#*'-&9&*(+,%&5),2(#)*%):%
5#-(2+,%1-).2'(#)*@%-&,+(#*=%#(%()%"#$%1-&5#)2$%&B1&-#;
&*'&$%+(%4WE3%iR"+(%8&%$&&%*)8%+$%=-)2*.0-&+?#*=%

#*%5#-(2+,%1-).2'(#)*%#$%02#,(%21)*%/&+-$%):%(&'"*),)=#'+,%
+.5+*'&9&*($@j%"&%&B1,+#*&.3%F#$%#*$#="($%.-+8%+%1+-+,,&,%
0&(8&&*%1+$(%+*.%1-&$&*(@%"#=",#="(#*=%")8%&+'"%(&'"*);
,)=#'+,%$(&1%"+$%)1&*&.%*&8%'-&+(#5&%+5&*2&$3

DEALING WITH CONSTRAINTS & 
VOLUNTEER CONTRIBUTIONS
NT2#-&$%:+'&.%$#=*#:#'+*(%'"+,,&*=&$%.2&%()%("&%1-)>&'(<$%
-&,#+*'&%)*%5),2*(&&-%&\)-($%+*.%("&%+0$&*'&%):%+%$(-2';
(2-&.%$'"&.2,&3%i!"&%?&/%8+$%+.+1(+0#,#(/@j%NT2#-&$%*)(&.@%
&91"+$#G#*=%("&%#91)-(+*'&%):%0&#*=%:,&B#0,&%+*.%-&;
$1)*$#5&%()%("&%&5),5#*=%*&&.$%):%("&%1-).2'(#)*3%F&%+,$)%
$(-&$$&.%("&%*&&.%:)-%&+-,/%')99#(9&*(%+*.%$(-2'(2-&.%
1,+**#*=@%&$1&'#+,,/%#*%5#-(2+,%&*5#-)*9&*($%8"&-&%1-&5#$2;
+,#G+(#)*%1,+/$%+%'-2'#+,%-),&3

ASSEt QUALITY & INTEGRATION
R"&*%.#$'2$$#*=%.#=#(+,%+$$&(%:#.&,#(/@%NT2#-&$%"#=",#="(&.%
("&%#91)-(+*'&%):%T2+,#(/%+*.%-&$),2(#)*%#*%+$$&($%2$&.%
:)-%5#-(2+,%1-).2'(#)*3%iD5&-/%&,&9&*(%)*%("&%$'-&&*%92$(%
8#("$(+*.%("&%'+9&-+<$%$'-2(#*/@j%"&%&B1,+#*&.3%!"#$%:)'2$%
)*%T2+,#(/%8+$%1#5)(+,%#*%&*$2-#*=%("&%5#-(2+,%&,&9&*($%
0,&*.&.%$&+9,&$$,/%8#("%("&%,#5&;+'(#)*%:))(+=&3

EFFECTIVE COMMUNCIATION & 
RESOURCE MANAGEMEnt
NT2#-&$%-&')=*#G&.%("&%'"+,,&*=&$%1)$&.%0/%:-+=9&*(&.%
')992*#'+(#)*%+*.%-&$)2-'&%9+*+=&9&*(3%F&%&91"+;
$#G&.%("&%#91)-(+*'&%):%+%'&*(-+,#G&.%$/$(&9%:)-%#*:)-;
9+(#)*%+*.%+$$&($@%*)(#*=%("+(%&\&'(#5&%,&+.&-$"#1%#$%
5#(+,%()%+%$9))("%1-).2'(#)*%1-)'&$$3
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IMPORTANCE OF TIME 
ALLOCATION IN ASSET 
MANAGEMENT
O#$'2$$#*=%("&%(#9&;#*(&*$#5&%*+(2-&%):%+$$&(%'-&+(#)*%
+*.%#*(&=-+(#)*@%NT2#-&$%2*.&-$')-&.%("&%#91)-(+*'&%
):%+,,)'+(#*=%$2\#'#&*(%(#9&%:)-%("&$&%1-)'&$$&$3%i4*%
5#-(2+,%1-).2'(#)*@%&5&-/%$&')*.%')2*($@j%"&%$"+-&.3%
iR&%,&+-*&.%("&%"+-.%8+/%("+(%-2$"#*=%("-)2="%+$$&(%
'-&+(#)*%'+*%,&+.%()%')91-)9#$&$%#*%T2+,#(/3j

STRUCTURAL ORGANIZATION 
& WORKFLOW
O-+8#*=%:-)9%"#$%&B(&*$#5&%&B1&-#&*'&@%NT2#-&$%+.;
5)'+(&.%:)-%+%8&,,;.&:#*&.%$(-2'(2-&%+*.%8)-?:,)83%i4*%
5#-(2+,%1-).2'(#)*@%>2$(%,#?&%#*%(-+.#(#)*+,%:#,99+?#*=@%
-),&$%*&&.%()%0&%',&+-,/%.&:#*&.%+*.%$(-2'(2-&.@j%"&%
$+#.3%!"#$%+11-)+'"%&*$2-&$%("+(%&5&-/%(&+9%9&90&-%
2*.&-$(+*.$%("&#-%-&$1)*$#0#,#(#&$%+*.%')*(-#02(&$%
&\&'(#5&,/%()%("&%1-).2'(#)*3

PREVISUALIZATION & 
DESIGNING DIGITAL 
ENVIRONMENTS
NT2#-&$%$(-&$$&.%("&%$#=*#:#'+*'&%):%1-&5#$2+,#G+(#)*%
#*%("&%5#-(2+,%1-).2'(#)*%1-)'&$$3%F&%&B1,+#*&.@%iJ-&;
5#$%"&,1$%5#$2+,#G&%("&%$'&*&$%+*.%#.&*(#:/%1)(&*(#+,%
#$$2&$%&+-,/%#*%("&%1-)'&$$3j%F#$%+11-)+'"%2$&.%0+$#'%
YO%=&)9&(-/%+$%+%:)2*.+(#)*@%8"#'"%8+$%-&:#*&.%+$%
("&%$'-#1(%+*.%'-&+(#5&%.#-&'(#)*%&5),5&.3

INTEGRATING VIRTUAL & 
PHYSICAL REALMS
O#$'2$$#*=%("&%#*(&=-+(#)*%):%5#-(2+,%+*.

1"/$#'+,%&,&9&*($@%NT2#-&$%$"+-&.%"#$%#*$#="($%)*%("&%#9;
1)-(+*'&%):%(")-)2="%(&$(#*=%+*.%1-&1+-+(#)*3%iS,&*.#*=%
("&$&%(8)%8)-,.$%$&+9,&$$,/%#$%)*&%):%("&%0#==&$(%'"+,;
,&*=&$%#*%5#-(2+,%1-).2'(#)*@j%"&%*)(&.@%"&#="(&*#*=%("&%
*&&.%:)-%9&(#'2,)2$%1-&1+-+(#)*%+*.%(&$(#*=%()%+'"#&5&%
-&+,#$93

INNOVATIONS IN VIRTUAL 
PRODUCTION
K&:,&'(#*=%)*%("&%#**)5+(#)*$%&B1,)-&.%.2-#*=%!"#$%"&@%
NT2#-&$%$"+-&.@%iR&%12$"&.%("&%0)2*.+-#&$%):%8"+(%8+$%
1)$$#0,&%8#("%'2--&*(%(&'"*),)=/3j%F#$%(&+9%&B1&-#9&*(;
&.%8#("%-&+,;(#9&%')91)$#(#*=%+*.%#*(&=-+(#*=%+*#9+(&.%
'"+-+'(&-$@%,&+-*#*=%5+,2+0,&%,&$$)*$%+0)2(%("&%'+1+0#,#;
(#&$%+*.%,#9#(+(#)*$%):%("&%(&'"*),)=/3

CRITICAL ROLE OF
PRE-PRODUCTION
NT2#-&$%2*.&-$')-&.%("&%'-#(#'+,%-),&%):%1-&;1-).2'(#)*%#*%
5#-(2+,%:#,99+?#*=3%iO&(+#,&.%1,+**#*=%#*%1-&;1-).2'(#)*%#$%
*)(%>2$(%0&*&:#'#+,@%#(<$%&$$&*(#+,@j%"&%$+#.3%!"#$%1"+$&%$&($%
("&%:)2*.+(#)*%:)-%("&%&*(#-&%1-).2'(#)*3%F&%&91"+$#G&.%
("&%*&&.%:)-%(")-)2="%1,+**#*=%+*.%(&$(#*=3

FUTURE PROSPECTS &
TOOL DEVELOPMENT
4*%')*',2$#)*@%NT2#-&$%&B1-&$$&$%#*(&-&$(%#*%.&5&,)1#*=%
*&8%()),$%()%+..-&$$%("&%'"+,,&*=&$%&*')2*(&-&.%.2-#*=%
!"#$%"&3%F&%$&&$%1)(&*(#+,%:)-%#**)5+(#)*%#*%5#-(2+,%1-);
.2'(#)*%()),$%+*.%9&(").),)=#&$@%.-+8#*=%)*%"#$%&B1&-#;
&*'&$%()%#*:)-9%:2(2-&%.&5&,)19&*($3%■

%■ *+,-.,/"01.'2"/0,3'045"3"06"7.8&"9"3/(6%O&(&-9#*&%
#:%WDO%5#-(2+,%1-).2'(#)*%#$%:&+$#0,&%:)-%("&%1-)>&'(3

%■ :35-.'"0!"#0;"&(%33"-0830;&"<;&%'.5/8%36%D*$2-&%("&%
.#-&'()-@%1-).2'&-$@%'#*&9+()=-+1"&-@%+*.%1-).2'(#)*%
.&$#=*&-%+-&%#*5),5&.3

%■ =--%5,/"04.>858"3/0?89"0@%&0*3+8&%39"3/01.8-'8326%
N'"&.2,&%+.&T2+(&%(#9&%:)-%02#,.#*=%+*.%(&$(#*=%("&%
5#-(2+,%&*5#-)*9&*(3

%■ A"3/&,-8B"0A%99.385,/8%36%C$&%+%$#*=,&%1,+(:)-9%:)-%
+,,%')992*#'+(#)*%()%+5)#.%')*:2$#)*3

%■ =((8230,0C"'85,/"'0=(("/0D&,32-"&6%F+5&%+%1)#*(%
1&-$)*%()%9+*+=&%+*.%)-=+*#G&%+$$&($3

%■ A%3'.5/0?E%&%.2E0;&"<4E%%/0?"(/8326%D*$2-&%$&+9,&$$%
0,&*.#*=%):%5#-(2+,%+*.%1"/$#'+,%&,&9&*($3

%■ :35%&F%&,/"0;E#(85,-0*-"9"3/(0%304/,2"6%Q..%1"/$#'+,%
.-&$$#*=%()%("&%$(+=&@%#*',2.#*=%("&%=-)2*.@%:)-%-&+,#$93

%■ G/8-8B"0/E"0H*C0D,--0*>"5/8+"-#6%C$&%("&%WDO%8+,,%:)-%
0+'?=-)2*.$%("+(%9+('"%("&%+90#&*(%,#="(#*=%+*.%'+9&-+%
1&-$1&'(#5&3

%■ ;&8%&8/8B"0D8'"04E%/(0%30/E"0H*C0D,--6%X)'2$%)*%$")($%
("+(%:2,,/%&B1,)#(%("&%WDO%8+,,<$%'+1+0#,#(#&$3

%■ =''&"((0=.'8%0AE,--"32"(6%491,&9&*(%$)2*.;+0$)-0#*=%
9&+$2-&$%()%')2*(&-+'(%("&%-&:,&'(#5&%*+(2-&%):%WDO%8+,,$3
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FROM PREVISUALIZATION
TO THE SCREEN
b)#*+%X-&&9+*%8)-?&.%)*%5#$2+,#G+(#)*@%'#*&9+(#'$@%+*.%.#=#(+,%
"29+*$%)*%!"#$%"&3%N"&%'+9&%()%("&%1-)>&'(%5#+%("&%X&,,)8;
$"#13%R"&*%$"&%8+$%8)-?#*=%)*%("&%R-#(#*=%#*%C*-&+,%1-)>&'(%
:)-%D1#'%^+9&$%+(%("&%!-#0&'+%X&$(#5+,%#*%V&8%g)-?@%$"&%9&(%
DB&'2(#5&%J-).2'&-%S&*%S+?&-3

X-&&9+*%8+$%&B'#(&.%()%,&+-*%+0)2(%)("&-%X&,,)8$"#1%+,29$%
8")<.%>)#*&.%("&%1-)>&'(%+*.%("&%,&5&,%):%')99#(9&*(%+*.%
(#9&%("&/<.%+,,%12(%#*3%N"&%8+$%&$1&'#+,,/%#91-&$$&.%("+(%N')((%
NT2#-&$%"+.%5),2*(&&-&.%()%,&+.%("&%'"+-=&%)*%!"#$%"&%+$%("&%
5#-(2+,%1-).2'(#)*%$21&-5#$)-3%iF&<$%0-#,,#+*(@j%$"&%$+#.3%iN')((%
8)2,.%>291%)*%+%v))9%'+,,%#:%/)2%1)$(&.%+%T2&$(#)*%)*%N,+'?3j

X-&&9+*%&*>)/$%.)#*=%5#$2+,#G+(#)*%8)-?%+*.%1-)0,&9;$),5#*=3%
i!"&%!-#0&'+%&B1&-#&*'&%8+$%+%,#="(02,0%9)9&*(@j%$"&%*)(&.@%
i0&'+2$&%+$%92'"%+$%4%,)5&%.)#*=%5#$2+,#G+(#)*@%("&%#.&+%):%(+?;
#*=%:#,99+?&-$%0/%("&%"+*.%+*.%$")8#*=%("&9%")8%()%*+5#=+(&%
("#$%8)-,.@%")8%()%(-+*$,+(&%("&%5#$#)*%("-)2="%C*-&+,%)*()%("&%
$'-&&*j%&B'#(&$%"&-%=-&+(,/3%N"&%"+$%0&&*%(&+'"#*=%:#,99+?#*=%
+(%+%')992*#(/%'),,&=&%:)-%:#5&%+*.%+%"+,:%/&+-$@%8"&-&%$"&%"+$%
$(+-(&.%+*%[K%,+0%:)-%+2=9&*(&.%-&+,#(/%+*.%5#-(2+,%-&+,#(/3

STAYING CONNECTED 
REMOTELY
R"#,&%N,+'?%8+$%2$&.%()%&B'"+*=&%#*:)-9+(#)*@%J&-:)-'&%8+$%
*&&.&.%:)-%C*-&+,%D*=#*&%-&9)(&%'),,+0)-+(#)*3%F)8&5&-@%
X-&&9+*%+*.%"&-%'),,&+=2&$%"+.%$)9&%0291$%#*%=&((#*=%2$&.%
()%J&-:)-'&3%N"&%,#?&$%("&%J&-:)-'&%(&+93%!"&/%8&-&%)*%("&%
N,+'?%'"+**&,%+*.%8)2,.%-&$1)*.%#99&.#+(&,/%8"&*%1-)0,&9$%
+-)$&3%N"&%-&9&90&-&.@%iN')((%8)2,.%1#*=%("&9%#99&.#+(&,/@%
+*.%("&/%8)2,.%>291%-#="(%0+'?%)*3j%U*%)*&%)''+$#)*@%NT2#-&$%
+*.%(8)%)("&-%'),,&+=2&$%8&-&%21%+(%lk%1393@%R&$(%P)+$(%(#9&@%
:)-%+0)2(%(8)%")2-$%8#("%K/+*%W<4(+,#&*%:-)9%J&-:)-'&@%8")%=)(%
)*%("&%'+,,%:-)9%("&%D+$(%P)+$(@%("-&&%")2-$%+"&+.%):%P+,#:)-;
*#+3

!"&%(&+9%2$&.%n("%b#*.%()%,))?%+(%("&%.+#,#&$3%N"&%:)2*.%#(%

"&,1:2,%0&'+2$&%$"&%8+$%#*%("&%S+/%Q-&+%:)-%("&%&+-,/%1+-(%):%
("&%$"))(3%N"&%.-)5&%.)8*%:)-%("&%,+(&-%1+-(%):%("&%1-).2'(#)*%
.+(&$3%R"#,&%$"&%8+$%-&9)(&@%$"&%:)2*.%("+(%("&%8#(*&$$%'+9&-+%
?&1(%=&((#*=%(2-*&.%+8+/%:-)9%("&%$(+=&@%8"#'"%8+$%:-2$(-+(#*=%
0&'+2$&%i/)2%8+*(%()%0&%-#="(%("&-&%+*.%$&&%8"+(<$%=)#*=%)*3j

DIGITAL ACTORS FOR 
BACKGROUND CROWDS
X-&&9+*%"+.%8)-?&.%)*%$)9&%):%("&%1-&5#$%:)-%$'&*&$%#*5),5#*=%
.#=#(+,%"29+*$3%N"&%$+#.@%i4%.#.%$)9&%:2,,%'#*&9+(#'$%:)-%("+(%
2$#*=%9+**&T2#*$%+*.%E&(+F29+*$3j%4(%"&,1&.%8#("%(-)20,&;
$"))(#*=%+*.%1-)0,&9;$),5#*=@%#.&*(#:/#*=%")8%("&%.#=#(+,%&B(-+$%
8)2,.%0&%1,+'&.%#*%("&%:-+9&%')91)$#(#)*+,,/%()%+..%5+,2&%()%
(")$&%:-+9&$3

i4%8+$%(+$?&.%8#("%.)#*=%("&%+*#9+(#)*$%:)-%("+(%$'&*&%:)-%("&%
E&(+F29+*$@%1,+'#*=%("&9%#*%("&%HC*-&+,Z%,&5&,%+*.%9+?#*=%
$2-&%("+(%H.#=#(+,%+'()-$Z%8&-&%8"&-&%("&/<-&%$211)$&.%()%0&@j%
$"&%&B1,+#*&.3%i4%.#.%+%'#*&9+(#'%+*.%+*#9+(#)*$%8#("%0,2&1-#*($3%
D-#'+%J&*?%8)-?&.%)*%(")$&%0,2&1-#*($3j%

X-&&9+*%8)-?&.%:-)9%U+?,+*.%+*.%J&*?%8+$%#*%Q(,+*(+@%+*.%J+;
5+*%S+,+=+9@%8")%8)-?&.%)*%("&%1")()=-+99&(-/%:)-%$'+**&.%
+'()-$%+*.%)1(#9#G+(#)*%):%E&(+F29+*$@%)1&-+(&.%:-)9%W)*.)*3%
iR"&*%8&%=)(%"&-&%)*%$(+=&@%8&%8&-&%$211)$&.%()%(-#==&-%("&%
+*#9+(#)*$@%8"#'"%.#.*<(%8)-?@j%X-&&9+*%$+#.3

4*%"&-%.#$'2$$#)*$%8#("%D*=#*&%N21&-5#$)-%t&$2$%iP"2#j%E2*)G@%
X-&&9+*%:)2*.%("+(%i("&%0,2&1-#*(%*&&.&.%()%0&%9+.&%+%120,#'%
:2*'(#)*%$)%("+(%#(%'+*%0&%2$&.%#*%("&%&.#()-3j%N"&%&B1,+#*&.%("+(%
("&%').&%"+.%()%0&%9+.&%5#$#0,&%:)-%("&%1&-$)*%)1&-+(#*=%+(%("&%
$(+=&%()%)1&*%21%("&%').&%+*.%8)-?%8#("%#(3%!"+(<$%'+,,&.%+%120;
,#'%:2*'(#)*3%!"&%0,2&1-#*(%8+$%8-#((&*%+$%+%1-#5+(&%:2*'(#)*3

!"&%)("&-%1+-(%8+$%("+(%#(%*&&.&.%()%0&%9+.&%120,#'%:)-%92,(#;
1,+/&-%2$&%0&'+2$&%$&5&-+,%1&)1,&%*&&.&.%+''&$$3%N"&%+..&.@%
iF&%"+.%()%-&8-#(&%("&%0,2&1-#*(@%9+?#*=%#(%$)%("+(%#(%8)2,.%
:2*'(#)*%#*%+%92,(#1,+/&-%&*5#-)*9&*(@%#*%+%8+/%,#?&%+%=+9&%
.)&$%A%("&*%9+?#*=%("&%:2*'(#)*%120,#'%$)%("+(%#(%')2,.%
0&%+''&$$&.%+*.%&B&'2(&.%120,#',/3j
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!"&%+*#9+(#)*$%"+.%()%-2*%+$%$&T2&*'&$%8#("%92,(#;
1,&%.#\&-&*(%+*#9+(#)*$%$(#('"&.%()=&("&-%+*.%"+5#*=%
$)9&%.&=-&&%):%-+*.)9*&$$%$)%("&/%')2,.%1,+/%)2(%:)-%
$&5&-+,%.#=#(+,%+'()-$%#*%("&%$'&*&%+*.%$&&9%*+(2-+,3%4(%
"+.%()%"+5&%$)9&%)\$&($%+$%("&/%'+*<(%+,,%$#92,(+*&;
)2$,/%.)%("&%$+9&%("#*=3%

!"&%.#=#(+,%'"+-+'(&-$%8&-&%+,$)%9&+*(%()%0&%-&+'(#*=%
()%+*%&5&*(%)*%("&%1"/$#'+,%$(+=&@%8"#'"%#$%("&%:)'+,%
1)#*(%):%("&%$")(3%N)9&%'"+-+'(&-$%8&-&%$#((#*=%.)8*%
+*.%"+.%()%>291%21%+(%$)9&%1)#*(3%!"&-&%8&-&%5+-#)2$%
(-#==&-%1)#*($%:)-%8"&*%("&$&%'"+-+'(&-$%"+.%()%,#$(&*%
#*%)-%,&+*%)5&-3%Q(%$)9&%1)#*(@%("&/<.%+,,%0))%+*.%
=&$(2-&%8#("%+%("290$%.)8*%)-%+%("290$%213%!"&/<.%
+,,%'"&&-3%!"&$&%-&+'(#)*%=&$(2-&$%8&-&%+,,%+*#9+(#)*%
$&T2&*'&$%5&-$2$%>2$(%+%$#*=,&%+'(#)*3

X-&&9+*%1)#*(&.%)2(%("+(%#:%("&$&%+*#9+(#)*$%.#.*<(%
(-#==&-%+(%("&%-#="(%(#9&%)-%8&-&%)2(%):%$/*'%:)-%+*/%
-&+$)*@%-&=+-.,&$$%):%")8%$"+,,)8%("&%.&1("%):%:#&,.%
8+$@%8&<.%$(#,,%*)(#'&%#(@%8"#'"%8)2,.%0&%.#$(-+'(#*=%+*.%
>+--#*=%:)-%("&%5#&8&-3%N"&%"+$%$#*'&%$1&*(%92'"%(#9&%
("#*?#*=%+0)2(%("#$%1-)0,&9%+*.%")8%()%-&$),5&%#(3%N"&%
$+#.@%i!"+(<$%=)#*=%()%')9&%21%+%,)(%9)-&%0&'+2$&%("&/%
+-&%("&%'"&+1&$(%&B(-+$%/)2%'+*%:#*.%A%.#=#(+,%"29+*$%
#*%("&%0+'?=-)2*.@%&$1&'#+,,/%#*%5#-(2+,%1-).2'(#)*3j%

N"&%*)(&.%("+(@%+(%("&%9)9&*(@%8"#,&%("&%E&(+F29+*$%
+-&%1,&+$#*=%()%,))?%+(@%("&/%.)*<(%"+5&%)1(#9+,%:#.&,#(/%
):%9)5&9&*(%i0&'+2$&%/)2%=)%0+'?%()%/)2-%+*#9+(#)*%
1-#*'#1,&$%):%$#,")2&((&$%A%9)5&9&*(%+*.%1)$&$3j

!"&-&%+-&%9+*/%&B'&1(#)*+,%2$&%'+$&$@%:-)9%$+:&(/%
()%:#*+*'#+,3%!"&-&%+-&%+%8"),&%,)(%):%-&+$)*$%:)-%("#$%
()%8)-?3%!)9%!"2.#/+*1,+'?+,@%("&%1-)>&'(<$%5#-(2+,%
1-).2'(#)*%1-).2'&-@%+*.%DB&'2(#5&%J-).2'&-%D-#?%
R&+5&-%12$"&.%("#$%#.&+%+*.%$+#.@%iU?+/@%,&(<$%.)%("#$3j%
X-&&9+*%$+#.@%i4(%$)2*.$%,#?&%+%$9+,,%("#*=@%02(%8"&*%
/)2%,))?%+(%("&%&')*)9/%):%$'+,&@%):%8"+(%#(%9&+*$@%#(<$%
T2#(&%+%0#=%.&+,3j

N"&%')91+-&.%#(%()%("&%:#-$(%1&)1,&%)*%("&%9))*%)-%("&%
:#-$(%)*&%8")%9+.&%#(%()%P+,#:)-*#+%#*%$&+-'"%):%=),.3%
N"&%$+#.@%i!")$&%+-&%("&%1&)1,&%("+(%8#*%A%("&%:#-$(%
)*&$%("&-&3%!"+(<$%8"+(%9+((&-$3j

ig)2%"+5&%+*%)11)-(2*#(/%()%$"+1&%("&%.#-&'(#)*@j%$"&%
+..&.3%i!"#*?%+0)2(%&B(-+$%+*.%(+,&*(%A%/)2<-&%

(+,?#*=%&')*)9#&$%):%$'+,&3j

NEW FRONTIERS NEEDING
FRESH APPROACHES
E&+*8"#,&@%5#-(2+,%1-).2'(#)*%$(+=&$%#*5&$(%"&+5#,/%#*%WDO%
8+,,$@%:+'#*=%("&%0#==&$(%'"+,,&*=&%):%=&((#*=%("&%0&$(%(+,;
&*(%()%)1&-+(&%("&93%ig)2%.)*<(%*&'&$$+-#,/%*&&.%("&%9)$(%
&B1&-#&*'&.%1&-$)*%()%.)%("&%>)0@j%X-&&9+*%&B1,+#*&.3%
ig)2%*&&.%+%1&-$)*%8")%8+*($%()%.)%("&%>)0%+*.%#$%8#,,#*=%
()%$#(%21%+*.%02-*%("&%9#.*#="(%)#,%()%:#*.%("&%+*$8&-$%
A%'2-#)$#(/@%1+$$#)*@%+*.%')99#(9&*(%()%=&((#*=%("&%>)0%
.)*&3j

N"&%8)*.&-&.@%iR"&-&%+-&%("&%&B1&-($_%S&'+2$&%/)2%
')2,.%0-#*=%#*%+*%+*#9+()-%8")<$%.)*&%dk%/&+-$%+(%J#B+-@%
+*.%("&/%8)2,.*<(%0&%+0,&%()%-&$),5&%("#$%#$$2&3j%N"&%'#(&.%
("&%&B+91,&%):%E2*)G@%8")%#$%*)(%+%(-+.#(#)*+,,/%(-+#*&.%
+*#9+()-%02(%1-)0+0,/%$(+-(&.%8#("%'#*&9+(#'$%:)-%=+9&$3%
F&<$%+*%C*-&+,%.&5&,)1&-%+*.%&*=#*&%$21&-5#$)-%A%+%0,&*.%
):%'-&+(#5#(/%+*.%(&'"*#'+,%&B1&-(#$&3%i!"&-&%8+$%*)%>)0%(#(,&%
:)-%8"+(%"&%.)&$3%!"&/<-&%#*5&*(#*=%#(@j%)0$&-5&.%X-&&9+*3
%
N"&<.%*&5&-%"&+-.%):%+*%D*=#*&%$21&-5#$)-%0&:)-&3%S2(%*)8%
("+(%$"&<.%9&(%E2*)G@%$"&%:&&,$%i"&%&B&91,#:#&$%("+(%-),&%
+*.%#$%&B'&,,&*(%+(%#(3j%4*%')91+-#$)*@%$"&%1)*.&-&.%+0)2(%
"&-%>)2-*&/%#*()%5#-(2+,%1-).2'(#)*3%i4%'+9&%(-+.#(#)*+,,/%
:-)9%:#,99+?#*=%+*.%$(+-(&.%+$%+%.#-&'()-%:)-%<=%(+,"2./
4).#/>"*#%&@j%$"&%-&9#*#$'&.3%N"&%=-+.2+,,/%9)5&.%#*()%
i.)#*=%[K@%+2=9&*(&.%-&+,#(/@%+*.%5#-(2+,%-&+,#(/%#*%+%.#\&-;
&*(%=+9&%*#'"&3j

i4%"+.%()%(&+'"%9/$&,:%("&$&%(&'"*),)=#&$%A%()%').&%#*%Px@j%
$+#.%X-&&9+*3%iR"&*%("&%H5#-(2+,Z%1-).2'(#)*%X&,,)8$"#1%
'+9&%+,)*=@%4%>291&.%+(%("&%)11)-(2*#(/%0&'+2$&%:#*+,,/@%
:#,99+?&-%+*.%("&%(&'"*),)=/%')9&%()=&("&-3j

i4%?*&8%=+9&%&*=#*&$@%+*.%("&$&%(&'"*),)=#&$%"+5&%0&&*%
&5),5#*=%#*%("+(%.#-&'(#)*@j%$"&%$+#.3%iS2(%#(%(+?&$%+%8"#,&%:)-%
("&9%()%=&(%',)$&%&*)2="%("+(%/)2%'+*%0-#.=&%("&%=+13j%■
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INNOVATING THROUGH 
CHALLENGES
V"+*%W&@%+*%+$$)'#+(&%(&'"*#'+,%.#-&'()-%+*.%$()-/0)+-.%
+-(#$(%:)-%!"#$%"&@%+.+1(&.%()%"#$%-),&$%8#("%:,2#.#(/3%4*#(#+,,/@%
"&%:)'2$&.%)*%$()-/0)+-.#*=%02(%$&+9,&$$,/%(-+*$#(#)*&.%
#*()%YO%1-&5#$2+,#G+(#)*%+*.%=-+/%0)B%&*5#-)*9&*(%02#,.;
#*=3%W&<$%>)2-*&/%8+$%9+-?&.%0/%')*$(+*(%+.+1(+(#)*%()%
*&8%#*:)-9+(#)*%:-)9%5&*.)-$%')*'&-*#*=%(&'"*),)=#'+,%
')*$(-+#*($@%-&$"+1#*=%"#$%-&$1)*$#0#,#(#&$%("-)2=")2(%("&%
1-)>&'(3%W&%-&:,&'(&.%)*%("#$%1-)'&$$6%iR#("%&5&-/%*&8%
'"+,,&*=&@%4%:)2*.%+%8+/%()%#*')-1)-+(&%#(%#*()%9/%8)-?:,)8@%
9+?#*=%9&%*)(%>2$(%+%$()-/0)+-.%+-(#$(%02(%+%9)-&%./*+9#'%
1+-(%):%("&%(&+93j

THE ART OF
STORYBOARDING
W&<$%#*#(#+,%')*(-#02(#)*%+$%+%$()-/0)+-.%+-(#$(%8+$%#*(&=-+,%
()%5#$2+,#G#*=%("&%&5),5#*=%*+--+(#5&3%F&%'-&+(&.%"2*.-&.$%
):%$()-/0)+-.$@%+.+1(#*=%()%*29&-)2$%$'-#1(%-&5#$#)*$%+*.%
5#$2+,%'"+*=&$3%!"#$%1-)'&$$@%+,(")2="%,+0)-#)2$@%8+$%5#(+,%
#*%1-)5#.#*=%+%5#$2+,%:)2*.+(#)*%:)-%("&%:#,9<$%.&5&,)19&*(3%
iD+'"%$()-/0)+-.%8+$%+%$(&11#*=%$()*&%#*%("&%&5),5#*=%
$()-/%):%!"#$%"&3%4(%8+$%,#?&%1+#*(#*=%("&%:#-$(%$(-)?&$%):%+%
92'"%,+-=&-%'+*5+$@j%W&%$(+(&.3

TRANSITION TO 3D
PREVISUALIZATION
Q$%("&%1-)>&'(%1-)=-&$$&.@%W&%.&,5&.%#*()%YO%0/%02#,.#*=%
&*5#-)*9&*($%#*%C*-&+,%D*=#*&3%F#$%$"#:(%:-)9%dO%$()-/;
0)+-.#*=%()%YO%1-&5#$%8+$%+%(&'"*#'+,%(-+*$#(#)*%+*.%+%
$(-+(&=#'%9)5&%()%&*"+*'&%')992*#'+(#)*%+*.%5#$2+,#G+;
(#)*%):%("&%:#,9<$%&5),5#*=%')*'&1(3%iE)5#*=%#*()%YO%8+$%
,#?&%)1&*#*=%+%*&8%.#9&*$#)*%):%'-&+(#5#(/@j%W&%-&9+-?&.3%
i4(%+,,)8&.%2$%()%&B1,)-&%("&%*+--+(#5&%$1+'&%#*%8+/$%8&%
')2,.*<(%"+5&%#9+=#*&.%0&:)-&3j

METAHUMAN 
INTEGRATION & 
TESTING
4*%("&%,+(&-%$(+=&$@%W&%')*(-#02(&.%()%E&(+F29+*%
(&$($@%'),,+0)-+(#*=%8#("%$1&'#+,#$($%,#?&%D-#'+%J&*?3%
!"#$%1"+$&%#*5),5&.%.&5&,)1#*=%0,2&1-#*($%:)-%E&(+;
F29+*$%+*.%#*(&=-+(#*=%9)(#)*%'+1(2-&%.+(+%()%-&:#*&%
("&#-%1&-:)-9+*'&@%$")8'+$#*=%W&<$%5&-$+(#,#(/%#*%
&90-+'#*=%*&8%(&'"*),)=#&$3%iR)-?#*=%8#("%E&(+;
F29+*$%8+$*<(%>2$(%+0)2(%(&'"*),)=/c%#(%8+$%+0)2(%
0-#*=#*=%.#=#(+,%'"+-+'(&-$%()%,#:&@%9+?#*=%("&9%+%-&+,%
1+-(%):%)2-%$()-/@j%$+#.%W&3

NAVIGATING THE R&D
LANDSCAPE
W&<$%&B1&-#&*'&%"#=",#="($%("&%./*+9#'%*+(2-&%):%:#,9%
1-).2'(#)*%#*%("&%.#=#(+,%+=&3%F#$%-),&%&5),5&.%:-)9%
(-+.#(#)*+,%$()-/0)+-.#*=%()%&*=+=#*=%8#("%'2(;
(#*=;&.=&%5#-(2+,%1-).2'(#)*%(&'"*),)=#&$@%2*.&-$')-;
#*=%("&%*&&.%:)-%')*(#*2)2$%,&+-*#*=%+*.%+.+1(+(#)*%
#*%'-&+(#5&%:#&,.$3%i!"&%,+*.$'+1&%):%:#,99+?#*=%#$%
&5),5#*=%-+1#.,/3%D90-+'#*=%("&$&%'"+*=&$%#$%*)(%>2$(%
*&'&$$+-/c%#(<$%&B'#(#*=@j%W&%&B1,+#*&.3

W&<$%>)2-*&/%#*%!"#$%"&%&B&91,#:#&$%("&%#*(&-$&'(#)*%
):%'-&+(#5#(/%+*.%(&'"*),)=/%#*%9).&-*%:#,99+?#*=@%
8"&-&%(-+.#(#)*+,%-),&$%):(&*%&B1+*.%()%&90-+'&%*&8%
.#=#(+,%()),$%+*.%(&'"*#T2&$3%■
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COMING iN PREPARED
DB1+*.#*=%)*%("&%()1#'%):%1-&5#$%+*.%(&'"5#$@%F&*&-+,+2%
#91+-(&.%'-2'#+,%#*$#="($%-&:,&'(#*=%("&%$#=*#:#'+*'&%):%
("&$&%1-)'&$$&$%#*%9).&-*%:#,9%1-).2'(#)*3%F&%?&&*,/%
)0$&-5&.%("&%')99)*%$")-(')9#*=$%#*%("#$%+-&+@%&91"+;
$#G#*=%("&%,+'?%):%+.&T2+(&%&91"+$#$%+*.%1-&1+-+(#)*3%iV)(%
&*)2="%#91)-(+*'&%#$%=#5&*%()%.)%1-&5#$2+,#G+(#)*%+*.%
(&'"5#$@j%"&%$(+(&.@%2*.&-$')-#*=%+%1-&5+,&*(%)5&-$#="(%#*%
("&%#*.2$(-/3

F&*&-+,+2%&,+0)-+(&.%)*%("&%1-+'(#'+,%#91,#'+(#)*$%):%("#$%
*&=,&'(@%1+-(#'2,+-,/%"#=",#="(#*=%("&%'"+,,&*=&$%:+'&.%
.2-#*=%$"))(%.+/$3%F&%.&$'-#0&.%+%(/1#'+,%$'&*+-#)6%i4(<$%
&+$/%:)-%1-).2'(#)*$%()%=)%#*()%$"))(%.+/$%8#("%("&%OJ@%8")%
9+/%0&%')9#*=%#*%:)-%+0)2(%)*&%.+/%):%(&$(#*=%+(%("&%$(+=&3j%
!"#$%0-#&:%&*=+=&9&*(%):%?&/%1&-$)**&,@%,#?&%("&%.#-&'()-%
):%1")()=-+1"/%#*%("&%1-&5#$2+,#G+(#)*%$(+=&@%+'')-.#*=%()%
F&*&-+,+2@%):(&*%,&+.$%()%2*.&-;1-&1+-&.*&$$%+*.%#*&\#;
'#&*'/3

i!"+(%$&,&'(#)*%1-)'&$$%"+$%')*(#*2&.%()%&5),5&@j%"&%-&;
9+-?&.@%1)#*(#*=%)2(%("&%&5),5#*=%*+(2-&%):%:#,9%1-).2'(#)*%
+*.%("&%#*'-&+$#*=%-&,#+*'&%)*%$)1"#$(#'+(&.%1-&5#$2+,#G+;
(#)*%(&'"*#T2&$3

F&*&-+,+2%+,$)%.-&8%+((&*(#)*%()%("&%.#$1+-#(/%0&(8&&*%
"#=";&*.%IX[;"&+5/%:#,9%1-).2'(#)*%+*.%)("&-%(/1&$%):%
1-).2'(#)*$3%4*%"#$%5#&8@%("&%:)-9&-%2$2+,,/%"+$%+%5&-/%
"&+5/%:)'2$%)*%1-&5#$@%0&*&:#(#*=%:-)9%+%9)-&%$(-2'(2-&.%
+11-)+'"%()%'-+:(#*=%$'&*&$3%i!"&/%+-&%+%$1&'#:#'%=-)21%
):%.#-&'()-$%+*.%OJ$%8")%?*)8%")8%()%8)-?%8#("%=-&&*%
$'-&&*%+*.%0,2&%$'-&&*@j%"&%+..&.@%"#=",#="(#*=%("&%$1&;
'#+,#G&.%$?#,,$%-&T2#-&.%#*%$2'"%1-).2'(#)*$3

REAL-TIME PRODUCTION
4*%("&%-&+,9%):%-&+,;(#9&%-&*.&-#*=@%F&*&-+,+2%1-)5#.&.%
+%*2+*'&.%1&-$1&'(#5&%)*%#($%1-+'(#'+,%+11,#'+(#)*%#*%:#,9%
1-).2'(#)*3%F&%',+-#:#&.%("&%$1&'#:#'%$'&*+-#)$%8"&-&%
-&+,;(#9&%&*=#*&$%+-&%9)$(%0&*&:#'#+,3%ig)2%2$&%-&+,;(#9&%
&*=#*&$%8"&*&5&-%/)2%*&&.%9)(#)*%)-%1+-+,,+B%)-%#:%/)2%
*&&.%()%+'"#&5&%+%$1&'#:#'%$")(@j%"&%&B1,+#*&.@%2*.&-;
$')-#*=%("&%$(-+(&=#'%2$&%):%("&$&%(&'"*),)=#&$%(+#,)-&.%()%
1+-(#'2,+-%*&&.$%#*%:#,99+?#*=3

F&*&-+,+2%:2-("&-%&,+0)-+(&.%)*%("&%.&'#$#)*;9+?#*=%1-);
'&$$%#*5),5&.%#*%'"))$#*=%-&+,;(#9&%-&*.&-#*=3%F&%$"+-&.@%
i4(<$%-&+,,/%+0)2(%:#=2-#*=%)2(%("&%')90#*+(#)*%):%("&$&%
(&'"*#T2&$%+*.%")8%0&$(%()%2$&%("&93j%F&%$"&.%,#="(%)*%
("&%')91,&B#(#&$%:#,99+?&-$%:+'&%#*%#*(&=-+(#*=%-&+,;(#9&%
-&*.&-#*=%8#("%)("&-%(&'"*#T2&$@%,#?&%2$#*=%1,+(&$%)-%
=-&&*%$'-&&*$3

Q..-&$$#*=%("&%,#9#(+(#)*$%):%-&+,;(#9&%&*=#*&$@%F&*&-+;
,+2%1)#*(&.%)2(%("&%'"+,,&*=&$%#*%+'"#&5#*=%1")()-&+,#$93%
iU:(&*@%/)2%$(#,,%*&&.%()%("-)8%+%=-&&*%$'-&&*%0&"#*.%("&%
(+,&*(@j%"&%$+#.@%#*.#'+(#*=%("+(%.&$1#(&%+.5+*'&9&*($@%
-&+,;(#9&%-&*.&-#*=%.)&$*<(%+,8+/$%&,#9#*+(&%("&%*&&.%:)-%
(-+.#(#)*+,%9&(").$3

F&%+,$)%()2'"&.%)*%("&%')*$(-+#*($%#91)$&.%0/%("&%
(&'"*),)=/%#($&,:@%$2'"%+$%$"))(#*=%+*=,&$%+*.%-+*=&$@%
+$%8&,,%+$%("&%,#9#(+(#)*$%):%("&%"+-.8+-&3%ig)2%"+5&%("&%
,#9#(+(#)*%):%8"+(%.#9&*$#)*$%'+*%.)%)-%8"+(%(&'"*#T2&%
/)2%1-&;$&,&'(@j%"&%*)(&.@%"#=",#="(#*=%("&%*&'&$$#(/%:)-%
'+-&:2,%1,+**#*=%+*.%$&,&'(#*=%("&%-#="(%(&'"*),)=/%0+$&.%
)*%("&%1-)>&'(<$%-&T2#-&9&*($3
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GET PROPER TRAINING
K&=+-.#*=%&.2'+(#)*%+*.%$?#,,%.&5&,)19&*(%#*%
("&%#*.2$(-/@%F&*&-+,+2%$(-&$$&.%("&%*&'&$$#(/%):%
'-)$$;.#$'#1,#*+-/%&.2'+(#)*3%i!"&%9+>)-#(/%):%("&%
5#-(2+,%1-).2'(#)*%1#1&,#*&%')9&$%:-)9%+*#9+(#)*%
+*.%P^@j%"&%1)#*(&.%)2(@%+.5)'+(#*=%:)-%+%0,&*.%):%
:#,9@%!I@%+*.%$):(8+-&%&*=#*&&-#*=%?*)8,&.=&3

F&*&-+,+2%.&,5&.%.&&1&-%#*()%("&%$?#,,$%-&T2#-&.%
#*%().+/<$%-+1#.,/%&5),5#*=%:#,9%#*.2$(-/3%F&%&9;
1"+$#G&.%("&%=-)8#*=%#91)-(+*'&%):%$):(8+-&%
1-):#'#&*'/%+9)*=%(-+.#(#)*+,%'-&+(#5&$3%iQ%,)(%):%
1&)1,&%4<5&%$1)?&*%()@%4%("#*?%&.2'+()-$%&$1&'#+,,/@%
.#.*<(%2*.&-$(+*.%("&%*&'&$$#(/%):%$):(8+-&%$?#,,$%#*%
9).&-*%:#,99+?#*=@j%"&%-&9+-?&.@%$"&..#*=%,#="(%
)*%+%=+1%#*%("&%'2--&*(%&.2'+(#)*+,%+11-)+'"3%!"#$%
$(+(&9&*(%2*.&-$')-&$%("&%*&&.%:)-%+%'2--#'2,29%
("+(%0,&*.$%+-(#$(#'%5#$#)*%8#("%(&'"*#'+,%?*)8;")8@%
1-&1+-#*=%1-):&$$#)*+,$%:)-%("&%.&9+*.$%):%')*;
(&91)-+-/%1-).2'(#)*%&*5#-)*9&*($3

X2-("&-9)-&@%F&*&-+,+2%"#=",#="(&.%("&%1-+'(#'+,%
#91,#'+(#)*$%):%("#$%$?#,,%=+13%iQ%YO%+-(#$(%().+/@j%
"&%*)(&.@%i#$%1-&((/%92'"%:)-'&.%0/%("&%#*.2$(-/%()%
,&+-*%J/(")*%()%)1(#9#G&%8)-?:,)8$3j%!"#$%')99&*(%
1)#*($%()%("&%&5),5#*=%*+(2-&%):%#*.2$(-/%-),&$@%
8"&-&%(&'"*#'+,%$?#,,$%+-&%0&')9#*=%#*.#$1&*$+0,&%
&5&*%#*%(-+.#(#)*+,,/%'-&+(#5&%1)$#(#)*$3%F&*&-+,+2<$%
)0$&-5+(#)*$%$2==&$(%+*%#*.2$(-/%+(%+%'-)$$-)+.$@%
8"&-&%#*(&=-+(#*=%(&'"*),)=#'+,%$?#,,$%8#("%+-(#$(#'%
(+,&*(%#$%&$$&*(#+,%:)-%$2''&$$%#*%5#-(2+,%1-).2'(#)*3

F&*&-+,+2%&B1-&$$&.%&B'#(&9&*(%+0)2(%("&%+.;
5+*'&9&*($%#*%QK%&B(&*$#)*$%+*.%("&#-%#91,#'+;
(#)*$%:)-%5#-(2+,%1-).2'(#)*3%iR&%+,-&+./%$&&%#(%8#("%
')91+*#&$%2$#*=%#(%)*%$9+,,%$(+=&$@%dk%:&&(%8#.&@j%
"&%-&9+-?&.@%&*5#$#)*#*=%+%:2(2-&%8#("%9)-&%+''&$;
$#0,&%5#-(2+,%1-).2'(#)*%$&(21$3

F&%+,$)%-&:,&'(&.%)*%("&%'"+,,&*=&%):%#*(&=-+(#*=%
.#\&-&*(%.&1+-(9&*($%#*%:#,9%1-).2'(#)*@%)0;
$&-5#*=%+%=+1%0&(8&&*%)*;$&(%'-&8$%+*.%5#$2+,%
&\&'($%(&+9$@%$(+(#*=@%i!"&-&%#$%$2'"%+%9+$$#5&%
$&1+-+(#)*%=+1333%("&-&%*&&.$%()%0&%'-)$$;&.2'+;
(#)*3j

S2#,.#*=%)*%("#$%("&9&@%F&*&-+,+2%2*.&-$')-&.%
("&%'-#(#'+,%-),&%):%"+*.$;)*%&B1&-#&*'&%#*%9+$(&-;
#*=%("&$&%*&8%()),$3%i!"&%0&$(%8+/%()%,&+-*%#$%0/%
.)#*=@j%"&%$+#.@%$2==&$(#*=%("+(%1-+'(#'+,%&B1)$2-&%
#$%'-2'#+,%()%2*.&-$(+*.#*=%+*.%&\&'(#5&,/%2(#,#G#*=%
+.5+*'&.%$):(8+-&%#*%1-).2'(#)*3%F&%$(-&$$&.%("&%
5+,2&%):%#99&-$#5&%,&+-*#*=%&B1&-#&*'&$%("+(%=)%
0&/)*.%("&)-&(#'+,%?*)8,&.=&@%)\&-#*=%#*$#="($%
#*()%("&%1-+=9+(#'%+$1&'($%):%:#,9%1-).2'(#)*3

F&*&-+,+2%+,$)%.#$'2$$&.%("&%:2(2-&%(-+>&'()-/%):%
$?#,,%.&5&,)19&*(%#*%("&%#*.2$(-/3%iR&%+-&%$&&#*=%
9)-&%+*.%9)-&%')*5&-=&*'&%0&(8&&*%.#\&-&*(%
:#&,.$@j%"&%)0$&-5&.3%!"#$%')*5&-=&*'&%*&'&$;
$#(+(&$%+%9)-&%"),#$(#'%+11-)+'"%()%&.2'+(#)*%
+*.%(-+#*#*=@%)*&%("+(%&T2#1$%1-):&$$#)*+,$%8#("%
+%5&-$+(#,&%$?#,,%$&(%("+(%$1+*$%5+-#)2$%+$1&'($%
):%:#,9%1-).2'(#)*@%:-)9%'-&+(#5&%$()-/(&,,#*=%()%
(&'"*#'+,%&B&'2(#)*3%F#$%#*$#="($%1+#*(%+%1#'(2-&%):%
+*%#*.2$(-/%#*%(-+*$#(#)*@%9)5#*=%()8+-.$%+%9)-&%
#*(&=-+(&.%+*.%92,(#:+'&(&.%+11-)+'"%()%$?#,,%
.&5&,)19&*(3%■
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VIRTUAL PRODUCTION
PROLIFERATION & 
EDUCATION
D-#?%R&+5&-%+*.%S&*%S+?&-@%("&%&B&'2(#5&%1-).2'&-$%
):%!"#$%"&@%"+.%')*(+'(&.%O+5#.%W)*=%L.#-&'()-%):%("&%
EQ^4P%P&*(&-%+(%("&%K)'"&$(&-%4*$(#(2(&%):%!&'"*),);
=/M%0&'+2$&%("&/%,&+-*&.%+0)2(%("&%D1#'%E&=+^-+*(%
-&'&#5&.%0/%K4!%:)-%5#-(2+,%1-).2'(#)*%&.2'+(#)*3%W)*=%
-&+'"&.%)2(%()%("&%(&+9%+(%K4!%("+(%"+.%"&,1&.%8-#(&%("&%
=-+*(%+11,#'+(#)*@%#*',2.#*=%E+-?%K&#$'"@%+*%+$$)'#+(&%
1-):&$$)-%+(%K4!<$%N'")),%):%X#,9%+*.%Q*#9+(#)*@%P),,&=&%
):%Q-(%+*.%O&$#=*3

!"&%)-#=#*+,%=)+,%8+$%()%8-+1%21%#*%V)5&90&-%dkdl3%
K&#$'"%2*.&-$()).%("+(%i("&-&<$%=)#*=%()%0&%+%-&+,%T2#'?%
(2-*+-)2*.3j%S2(%,+(&-@%"&%:)2*.%)2(%("+(%("&%1-)>&'(%"+.%
+,-&+./%0&&*%12$"&.3%U*&%):%K&#$'"<$%-&'&*(,/%=-+.2+(;
&.%$(2.&*($%)*%+%0-&+?@%N"+*&&%^)-.)*@%5),2*(&&-&.%()%
"&,13%N))*@%g#&/+*=%g&%>)#*&.%("&%(&+93%F&%2*.&-$()).%
("&%-),&%#*5),5&.%(+?#*=%9&&(#*=$%()%:#=2-&%)2(%("&%(+$?$%
+*.%=2#.#*=%("&9%+$%1+-(%):%("&%IQO%(&+9%()%'-&+(&%("&%
K+=+92\#*%P+91%#*%C*-&+,%D*=#*&3

A MOVING TARGET IS
HARD TO ACHIEVE
K&#$'"%())?%8&&?,/%9&&(#*=$%8#("%S+?&-@%8"#'"%8)2,.%

&*.%21%0&#*=%(8)%9&&(#*=$%+%8&&?%+(%(#9&$3%J-);
.2'(#)*%O&$#=*&-%E#-+*.+%X-#&,@%"&%$+#.@%i8+$%+%
1)8&-")2$&%=&((#*=%+,,%(")$&%.#-&'(#)*$%:)-%,+/)2(%

+*.%+$$&($3j%C*-&+,%Q-(#$(%V"+*%W&%,+#.%.)8*%$)9&%T2#'?%
1-&5#$%+*.%=-+/%0)B%&*5#-)*9&*($%("+(%8&-&%i$21&-%"&,1:2,%
()%"+5&3j%4(%')*5&/&.%("&%5#$#)*%("+(%X-#&,%8)2,.%1-&$&*(%8#("%
PQO%9).&,$%$"&%'-&+(&.%0+$&.%)*%&B(&*$#5&%-&$&+-'"%):%
#9+=&$3%iR&%8&-&%,))?#*=%+(%+%-&:&-&*'&%,#0-+-/%)*%Q#-(+0,&@j%
"&%*)(&.3%i4:%$)9&("#*=%8+$*<(%',&+-@%$"&%8)2,.%0&%("&-&3j

i!"&%0#==&$(%("#*=%4%'+*%$+/%#$%()%,)'?%.)8*%/)2-%$()-/@j%
'+2(#)*&.%K&#$'"3%^&((#*=%("#*=$%#*()%1-).2'(#)*%+*.%"+5#*=%
#(%'"+*=&%("-)2=")2(%#$%"+-.%()%?&&1%213%i4(%'"+*=&.%("-&&%
(#9&$%8"#,&%8&%8)-?&.%)*%#(@j%"&%&B1,+#*&.3%i!"+(%0&'+9&%
)*&%):%("&%9+#*%$)2-'&$%):%:-2$(-+(#)*3j

Q(%("&%$(+-(%):%("&%1-)>&'(@%+%:&8%+-(#$($%8&-&%,))?#*=%+(%
.)#*=%.#\&-&*(%+-&+$%):%("&%&*5#-)*9&*(3%!"&%>2*?/+-.%8+$%
)*&%):%(")$&%+-&+$%8#("#*%("&%K+=+92\#*%P+913%Q*)("&-%
+-&+%8+$%+%9#*&%$"+:(%&*(-+*'&3%!"&%)2($#.&%-&=#)*%"+.%("&%
("-)*&%$&+(#*=%+-&+3%K&#$'"%*)(&.@%iQ$%(#9&%1+$$&.@%+,,%):%
("&$&%8&-&%')90#*&.%#*()%)*&%+-&+3j

PHOTOGRAMMETRY NEEDS 
TONS OF POST-PRODUCTION
N)9&%+$$&($%8&-&%()%0&%'-&+(&.%0/%+%1")()=-+99&(-/%
(&+9%("+(%8)2,.%0&%?#(0+$"&.%#*%("&%>2*?/+-.3%F)8&5&-@%
("&%1")()=-+99&(-/%(&+9%.#.*<(%9+(&-#+,#G&3%iR&%=)(%("&%
1")()=-+99&(-/%+$$&($@%+*.%("&/%8&-&%(-#99&.%+%0#(%02(%
*&&.&.%()%0&%$'+,&.%)-%)1(#9#G&.@j%"&%$+#.3%iR&%8+#(&.%)*%
("+(%:)-%+%8"#,&3j

i!"&%0#==&$(%("#*=%:)-%2$%8+$%("+(%8&%8&-&%$2..&*,/%8+#(;
#*=%)*%1")()=-+99&(-/%+$$&($@%+*.%("&-&%8+$%9&+*(%()%0&%
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+%1")()=-+99&(-/%+-9/%("+(%*&5&-%$")8&.%21@j%K&#$'"%
+..&.3%F&%"+.%()%.)%+,,%("&%$'+,#*=%+*.%.&'#9+(#*=%):%
1")()=-+99&(-/%+$$&($%02(%2*.&-$()).%#(%8+$%*&'&$$+-/3

!"&%1-)0,&9%8#("%$)9&%):%(")$&%+$$&($%8+$%$2-:+'&$%("+(%
')2,.*<(%0&%',&+*&.%92'"@%8"#'"%K&#$'"%:&,(%$(#,,%8)-?&.@%
+$%("&/%8&-&%1,+'&.%#*%+%>2*?/+-.3%F&%$+#.@%iR&%=)(%+8+/%
8#("%$)9&%):%("+(%,))?#*=%>2*?/+-.;#$"3%4(%())?%9&%+%=)).%
')21,&%):%9)*("$%()%=&(%("-)2="%&5&-/("#*=%A%.)#*=%1");
()=-+99&(-/%',&+*21@%$'+,#*=@%+*.%&5&-/("#*=%&,$&3j

E+*/%):%("&%'+-$%K&#$'"%8)-?&.%)*%&*.&.%21%#*%("&%
t2*?/+-.%J+-+.#$&%L+3?3+3%K+=+92\#*%P+91M3%iQ(%,&+$(%
rky%):%("&%1")()=-+99&(-/%4%',&+*&.%21%=)(%2$&.%#*%("&%
K+=+92\#*%P+91@j%"&%&B1,+#*&.3%i!"&-&%8&-&%+%')21,&%
):%&B(-+%1#&'&$%#*%("&%^-+$$,+*.%&*5#-)*9&*(@%,#?&%("&%0#=%
+#-1,+*&%*)$&%("+(%+*)("&-%(&+9%())?%'+-&%):3j

VERSION CONTROL
FOR MULTI-SITE
REMOTE TEAMS
i4(%8+$%("&%:#-$(%(#9&%8&%8)-?&.%8#("%J&-:)-'&@j%+.9#((&.%
K&#$'"3%i4(%())?%$)9&%(#9&%:)-%2$%()%8)-?%("-)2="%$)9&%):%
(")$&%#$$2&$3%U*'&%8&%8&-&%21@%9)-&%+$$&($%8&-&%*&&.&.%
:)-%("&%,+/)2(3j%!"&%(&+9%.#.*<(%8+*(%()%9&$$%$)9&("#*=%
21%:)-%)("&-$%8)-?#*=%)*%("&%$+9&%1-)>&'(%:2-("&-%.)8*%
("&%,#*&3%F&%+..&.@%iU*&%):%("&%1-)0,&9$%8&%"+.%#*#(#+,,/%
("+(%())?%+%0#(%):%(#9&%()%$),5&%8+$%("+(%8&%')2,.%+,,%)1&*%
21%)2-%1-)>&'($@%+*.%("&*%)*&%.+/@%8&%')2,.*<(%)1&*%("&9%
213j

F&%$"+-&.%("+(%8"&*%D1#'%^+9&$%-&,&+$&.%+%*&8%5&-$#)*%
):%C*-&+,%D*=#*&@%$)9&0)./%"+.%21=-+.&.%()%("+(%5&-$#)*%
L]3df3dM3%D5&-/)*&%&,$&%8+$%:)-'&.%()%21=-+.&%+$%+%-&$2,(%
):%#(3%i!"+(%8+$%+%,&+-*#*=%'2-5&@j%K&#$'"%$+#.3%iU*'&%/)2%
=&(%("+(%+(%("&%$(+-(@%/)2%.)*<(%8+*(%()%9+?&%'"+*=&$%("+(%
')2,.%.-+=%("&%-&$(%):%("&%(&+9%.)8*3j

!"&%(&+9%.&5&,)1&.%+%.&'&*(%.#$'#1,#*&%:)-%'"&'?#*=%)2(%
+*.%("&*%'"&'?#*=%#*%0+'?%()%("&%.&1)(3%4:%+%$&(%):%+$$&($%
)-%,&5&,$%8&-&%'"&'?&.%)2(%0/%$)9&)*&%:)-%())%,)*=%+*.%
("&%(&+9%*&&.&.%+''&$$%()%#(@%("&/<.%=&(%#*%()2'"%8#("%4"+-%
F&*&-+,+2%LPDU@%4PIKM@%8")%')2,.%-&$),5&%#(%-&9)(&,/3%
P#(#*=%)*&%$2'"%&5&*(@%K&#$'"%9&*(#)*&.@%iU*&%):%)2-%
(&+9%9&90&-$%+''#.&*(+,,/%'"&'?&.%$)9&("#*=%)2(%+*.%
("&*%"+.%()%=)%+8+/3%S2(%8&%"+.%4"+-3%F&%8&*(%#*%+$%+*%
+.9#*#$(-+()-%+*.%=)(%#(%8)-?#*=3%R&%)*,/%"+.%+%:&8%):%
(")$&%1-)0,&9$3j

DIVIDE & RULE
U*&%):%("&%')),%("#*=$%K&#$'"%,&+-*&.%)*%!"#$%"&%8+$%
")8%()%2$&%("&%$(-&+9#*=%,&5&,$3%F&%$+#.@%iR&%$&(%)2-%
K+=+92\#*%P+91%$)%&+'"%+-(#$(%"+.%+%,&5&,%("&/%8)2,.%
8)-?%)*3j%g&%8)-?&.%8#("%("&%0+'?=-)2*.$%+*.%8)2,.%
(+?&%'+-&%):%("#*=$%:2-("&-%+8+/%#*$#.&%("&%5#-(2+,%8)-,.%
)*%("&%WDO%8+,,3%R"+(%"&%+11-&'#+(&.%9)$(%+0)2(%("#$%
9&(").%8+$%i"+5#*=%("&%+0#,#(/%()%'"&'?%)2(%("#*=$%:)-%
("+(%,&5&,%+*.%*)(%$'-&8#*=%21%8"+(&5&-%$)9&0)./%&,$&%
#$%8)-?#*=%)*3j

4*#(#+,,/@%("&%(&+9$%8&-&%()%8)-?%0+$&.%)*%.#-&'(#)*$%
$2'"%+$%&+$(%+*.%8&$(3%D+'"%+-(#$(%"+.%()%8)-?%)*%&#("&-%
("&%&+$(%)-%("&%8&$(%$#.&%):%("&%'+913%S2(%("&*%#(%8+$%
9&-=&.3%iR&%0-)?&%#(%21%#*()%.#$(+*'&$@%8"#'"%8)-?&.%
8&,,@j%"&%&B1,+#*&.3

K&#$'"%,)==&.%#*%2$#*=%("&%J&-:)-'&%F&,#B%I#$2+,%P,#&*(%
LJ]IM%+*.%)1&*&.%C*-&+,%D*=#*&3%F&%$+#.@%iQ:(&-%("+(@%
#(%8+$%+,,%-#="(;',#'?#*=@%'"&'?#*=%#*@%+*.%'"&'?#*=%
)2(%("-)2="%C*-&+,3j%F)8&5&-@%"&%*)(#'&.%("+(%)*'&%
"&<.%',)$&.%("#*=$%)2(@%"&%$(#,,%"+.%()%12$"%:#,&$%"&<.%
#9+=#*&.%8)2,.%=)%("-)2="%("&%C*-&+,%D*=#*&%N)2-'&%
P)*(-),3%iS2(%#(%8+$%$#((#*=%("&-&%#*%+%T2&2&@j%"&%+..&.3%
i!"&*@%0&:)-&%4%'"&'?&.%)2(@%4%12$"&.%("+(%+=+#*3%!"+(%
8)-?&.%)2(%8&,,3j

F&%:#*.$%("&%J&-:)-'&%#*(&-:+'&%()%0&%&*=#*&&-;'&*(-#'@%
&$1&'#+,,/%:)-%+-(#$($3%F&<.%,#?&%()%$&&%$)9&%5#$2+,%'2&$%
()%',+-#:/%8"+(%"+11&*$%8"&*%+%$(-&+9%#$%.21,#'+(&.6%
F)8%.)&$%("+(%+\&'(%("&%-&$(%):%("&%(&+9_%R"+(%+-&%("&%
-+9#:#'+(#)*$_%

K&#$'"%',&+*&.%21%("&%C*-&+,%')*(&*(%0-)8$&-3%U''+;
$#)*+,,/@%9)5&.%:#,&$%8&-&%*&5&-%',&+*&.%21c%(&91)-+-/%
0#($%8&-&%$(#,,%,&:(%0&"#*.3%F&%&B1,+#*&.@%i!"&%')*(&*(%
&B1,)-&-%?&1(%+,,%("&%$(2\%("+(%4%9)5&.%:-)9%("+(%+-&+@%
,#?&%=")$(%&91(/%:),.&-$%("+(%4%')2,.*<(%T2#(&%=&(%-#.%):3j

S&/)*.%"+5#*=%+*%&$(+0,#$"&.%*+9#*=%')*5&*(#)*@%
K&#$'"%1-)1)$&.%"+5#*=%+%.#-&'()-/%(-&&%("+(%"#=",#="($%
8")<$%#*%'"+-=&%):%8"+(%A%"+5#*=%-),&$%+*.%-&$1)*$#0#,;
#(#&$%,#$(&.3%R")%.)%/)2%=)%()%#:%("&-&<$%+%1-)0,&9_%R")%
.)%/)2%&$'+,+(&%("#*=$%()@%=)#*=%21%("&%'"+#*@%()%=&(%
("#*=$%:#B&._%
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FINAL PIXEL CONTENT 
FOR THE LED WALLS
U*'&%("&$&%&*5#-)*9&*($%8&-&%"+*.&.%)5&-%()%
V+-8"+,%N(2.#)$%L:)-9&-,/%F+11/%E2$"-))9M@%("&/%
+'"#&5&.%:#*+,%1#B&,%-&$),2(#)*3%!"&%$&(%&*.&.%21%
=&((#*=%'"+*=&.%+%,)(3%I#-(2+,%J-).2'(#)*%N21&-5#$)-%
N')((%NT2#-&$%$(&11&.%#*%()%"&,1%)-=+*#G&%("+(%$&(3%
K&#$'"%$+#.@%iS#=%1-)1$%()%"#9%:)-%=&((#*=%#(%()%8"&-&%
#(%8+$3j%V+-8"+,%+..&.%+%0)+(%#*%("&-&%+*.%+%,)(%):%
#*.2$(-#+,%+$$&($3%i4(%8+$%+%')),%,&+-*#*=%&B1&-#&*'&%
()%$&&%8"&-&%("&/%())?%("+(%+*.%12$"&.%#(%#*%+%9)-&%
'#*&9+(#'%.#-&'(#)*@j%*)(&.%K&#$'"3%i!"+(<$%8"+(%
("&/%.)3j

i4(<$%"+-.%0&'+2$&%8&<-&%)*%$"#:(#*=%$+*.%+$%8&%8&-&%
=)#*=%("-)2="%+,,%("&%$()-/%'"+*=&$3%!"&%$&($%8&-&%
'"+*=#*=3%4(%())?%92'"%8)-?%:)-%9&%()%=)%0+'?%()%
9/%(&+9%8#("%8"+(%8&%8)2,.%9+?&@%+*.%#*%("&%*&B(%
9&&(#*=@%8&<-&%'"+*=#*=%+,,%("+(%$(2\%+-)2*.3%!"+(%
8+$%"+-.3j

U*'&%!"&%!"#-.%X,))-%+*.%F+11/%E2$"-))9%'+9&%
#*@%("#*=$%(#="(&*&.@%+*.%("&-&%8&-&%*)%9)-&%
'"+*=#*=%("#*=$%+-)2*.3%F&%&B1,+#*&.@%i!"#$%#$%8"+(%
8&%+-&%,)'?#*=%#*()%:)-%("&93%4(%8+$%&+$#&-%()%=&(%#*%
)*%("+(3%R"+(%("&/%.#.%8+$%*)(%&+$/@%02(%#(<$%&+$#&-%
8"&*%#(<$%$(+/#*=%("&%$+9&3j

K&#$'"%1)#*(&.%)2(%("+(%=&((#*=%,#="(#*=%#*%$))*;
&-%8)2,.%"+5&%"&,1&.%"#$%(&+9%$&&%("&%./*+9#'%
'"+*=&$%$2#(&.%:)-%8"+(%8+$%5#$#0,&%5&-$2$%("&%
.+-?&*&.%-&=#)*$3%F&%$+#.%#(%"&,1$%()%i5#$2+,#G&%("+(%
#*%-&+,;(#9&j%#*%+%,)8;,#="(%&*5#-)*9&*(@%8"#'"%#$%
92'"%&+$#&-%#*%C*-&+,%D*=#*&%n%8#("%#($%V+*#(&%5#-(2;
+,#G&.%=&)9&(-/%$/$(&93%ig)2%'+*%("-)8%("&%8"),&%
?#('"&*%$#*?%+(%#(%()%9+?&%#(%,))?%1-&((/%#*%+%-&,+(#5&,/%
$")-(%(#9&3j

KNOW THE BOUNDARIES
OF NEW TECHNOLOGY
F&%1-&$&*(&.%+*%+*+,)=/%()%&B1,+#*%8"/%,&+-*;
#*=%+0)2(%("&%,#9#($%):%*&8%(&'"*),)=#&$%#$%5#(+,@%
&$1&'#+,,/%8#("#*%+'+.&9#+3%F&*'&@%$(2.&*($%
2*.&-$(+*.%8"&-&%("#*=$%+-&%0&:)-&%$(&11#*=%)2(%
#*()%1-):&$$#)*+,%$'&*+-#)$3%R"&*%"&%8+$%:#-$(%
&B1)$&.%()%YO%1-#*(#*=@%("&%E+?&-S)(%8)8&.%"#93%
S2(%8"&*%#(%'+9&%()%1-).2'#*=%+%1+-(%()%:#B%+%0-);
?&*;.)8*%5+'229%',&+*&-@%"&%-&+,#G&.%("&-&%8&-&%
,#9#($%()%8"+(%')2,.%0&%+'')91,#$"&.%8#("%("&%
(&'"*),)=/3%F&%')*',2.&.@%i4(<$%*)(%2*(#,%/)2%$&&%
8"+(%#(%#$%+*.%8"+(%#(%#$*<(%A%")8%92'"%/)2%'+*%
=&(%+8+/%8#("_%U2-%$(2.&*($%:#*.%)2(%8"+(%("&/%
8+*(%()%.)%+*.%8"+(%("&/%'+*%.)%8#("%("+(3j%■
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ORIGIN & EVOLUTION OF 
FATHEAD: THE VIRTUAL 
ART DEPARTMENT’S 
(VAD’s) PIVOTAL ROLE
D-#?%P+$(&,,+*)$@%8#("%+%0+'?=-)2*.%&*-#'"&.%0/%&B;
1&-#&*'&$%#*%0)("%=+9#*=%+*.%:#,9@%1,+/&.%+%1#5)(+,%
-),&%#*%("&%'-&+(#5&%>)2-*&/%):%!"#$%"&3%F#$%(-+*$#(#)*%
:-)9%X)B%IX[%W+0%()%F+11/%E2$"-))9@%*)8%?*)8*%
+$%V+-8"+,%N(2.#)$@%9+-?&.%+%$#=*#:#'+*(%$(&1%#*%
"#$%'+-&&-3%Q(%V+-8"+,%N(2.#)$@%P+$(&,,+*)$%+*.%"#$%
(&+9%8&-&%(+$?&.%8#("%+%'"+,,&*=#*=%/&(%&B"#,+-+(#*=%
9#$$#)*6%()%(+?&%("&%+,-&+./;&$(+0,#$"&.%8)-,.%):%
!"#$%"&%+*.%&,&5+(&%#(%()%*&8%+-(#$(#'%"&#="($3

P+$(&,,+*)$%0-)2="(%+%2*#T2&%1&-$1&'(#5&%()%("&%
1-)>&'(3%F&%&91"+$#G&.%("&%#91)-(+*'&%):%+$$&(%
:#.&,#(/%+*.%)1(#9#G+(#)*@%'-2'#+,%$?#,,$%"&%")*&.%
#*%("&%=+9#*=%#*.2$(-/3%!"#$%&B1&-(#$&%8+$%#*$(-2;
9&*(+,%#*%+..-&$$#*=%("&%'"+,,&*=&$%):%5#-(2+,%+-(%
.&5&,)19&*(@%$2'"%+$%'-&+(#*=%+%q$&+%):%(#-&$<%$'&*&%
:-)9%+%5#-(2+,,/%0,+*?%$,+(&3%F&%2$&.%=+9#*=%(+'(#'$@%
)1(#9#G#*=%:)-%5#$2+,%.#5&-$#(/%8"#,&%0&#*=%')912(+;
(#)*+,,/%&\#'#&*(3

U*&%?&/%&,&9&*(%("+(%P+$(&,,+*)$%:)'2$&.%)*%8+$%
("&%0-#.=#*=%):%$?#,,$%0&(8&&*%=+9#*=%+*.%9)5#&$3%
F&%0&,#&5&.%("+(%("&%?*)8,&.=&%+*.%(&'"*#T2&$%
+'T2#-&.%#*%=+9#*=%')2,.%$#=*#:#'+*(,/%&*"+*'&%
9)5#&%1-).2'(#)*%T2+,#(/@%1+-(#'2,+-,/%#*%'-&+(#*=%
"#=";:#.&,#(/%+$$&($%+*.%)1(#9#G#*=%("&9%:)-%("&%0&$(%
1&-:)-9+*'&3

4*%"#$%-),&%+(%V+-8"+,%N(2.#)$@%P+$(&,,+*)$%8+$%*)(%>2$(%
'-&+(#*=%+*)("&-%5&-$#)*%):%!"#$%"&%02(%9+(&-#+,#G#*=%
("&%.#-&'()-<$%5#$#)*3%!"#$%#*5),5&.%',)$&,/%'),,+0)-+(#*=%
8#("%("&%?&/%'-&+(#5&%(&+9@%#*',2.#*=%("&%.#-&'()-%+*.%
'#*&9+()=-+1"&-@%()%&*$2-&%("+(%&5&-/%+$1&'(%):%("&%
5#-(2+,%&*5#-)*9&*(%9+('"&.%("&#-%&B1&'(+(#)*$3

!"&%'),,+0)-+(#)*%&B(&*.&.%0&/)*.%("&%V+-8"+,%N(2;
.#)$%(&+9%()%#*',2.&%J-).2'(#)*%O&$#=*&-%E#-+*.+%X-#&,@%
8")%+.+1(&.%T2#'?,/%+*.%&\&'(#5&,/%.&$1#(&%0&#*=%*&8%
()%5#-(2+,%1-).2'(#)*3%N"&%&*$2-&.%("+(%("&%0+$&%'),)-$%
):%.#=#(+,%+$$&($%9+('"&.%("&%1-+'(#'+,%&,&9&*($%+*.%
1-)5#.&.%&$$&*(#+,%#*12(%:)-%$&(%'),)-$%+*.%(&B(2-&$3

!"&%1-)'&$$%):%'-&+(#*=%!"#$%"&%+,$)%"#=",#="(&.%("&%
*&&.%:)-%'+-&:2,%1,+**#*=%+*.%&B&'2(#)*%#*%5#-(2+,%
1-).2'(#)*3%P+$(&,,+*)$%*)(&.%("&%#91)-(+*'&%):%1");
()=-+99&(-/%#*%'-&+(#*=%1")()-&+,#$(#'%-&'-&+(#)*$%):%
1-+'(#'+,%$&($%+*.%("&%*&'&$$#(/%):%1,+**#*=%+$$&($%8&,,%
#*%+.5+*'&3%!"#$%:)-&$#="(%+,,)8&.%:)-%+%9)-&%$&+9,&$$%
#*(&=-+(#)*%):%.#=#(+,%+*.%1-+'(#'+,%&,&9&*($%#*%("&%:#*+,%
1-).2'(#)*3

E+*+=#*=%&B1&'(+(#)*$%+*.%9+#*(+#*#*=%+%0+,+*'&%0&;
(8&&*%1-).2'(#)*<$%'-&+(#5&%+*.%(&'"*#'+,%+$1&'($%8&-&%
'-2'#+,3%P+$(&,,+*)$%.#$'2$$&.%("&%'"+,,&*=&$%):%'),)-%
9+('"#*=%+*.%:#*&;(2*#*=%0&(8&&*%.#=#(+,%+*.%1"/$#;
'+,%&,&9&*($@%&91"+$#G#*=%("&%#91)-(+*'&%):%=&((#*=%
("&$&%&,&9&*($%+$%',)$&%+$%1)$$#0,&%0&:)-&%-&+'"#*=%("&%
$(+=&3

C,(#9+(&,/@%("&%'-&+(#)*%):%!"#$%"&%8+$%+%(&$(+9&*(%()%
("&%&5),5#*=%:#&,.%):%5#-(2+,%+-(%.&1+-(9&*($3%P+$(&,,+*)$%
+*.%"#$%$9+,,%02(%.&.#'+(&.%(&+9%+(%V+-8"+,%N(2.#)$%
$")8'+$&.%("&#-%+0#,#(/%()%+.+1(@%#**)5+(&@%+*.%.&,#5&-%
2*.&-%(#="(%.&+.,#*&$@%-&#*:)-'#*=%("&%$#=*#:#'+*'&%):%
IQO$%#*%9).&-*%:#,99+?#*=3%
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WORKFLOW OVERVIEW
IJ0 :38/8,-0A%35"F/.,-8B,/8%30,3'0=(("/0;-,33832)0

P+$(&,,+*)$%&91"+$#G&.%("&%#91)-(+*'&%):%$(+-(#*=%
8#("%+%',&+-%5#$#)*%+*.%2*.&-$(+*.#*=%("&%.#-&'()-<$%
-&T2#-&9&*($3%F&%9&*(#)*&.%2$#*=%=+9#*=%(+'(#'$%
,#?&%02#,.#*=%+%,#0-+-/%):%+$$&($%:)-%'-&+(#*=%.#5&-$&%
/&(%')912(+(#)*+,,/%&\#'#&*(%$'&*&$3

KJ0 LF/898B,/8%30,3'0=(("/0M8'"-8/#)0
P+$(&,,+*)$%"#=",#="(&.%("&%'-2'#+,%-),&%):%+$$&(%)1;
(#9#G+(#)*%:)-%-&*.&-#*=%&\#'#&*'/3%i4(<$%-&+,,/%>2$(%)2-%
>)0%()%12$"%#(%+$%:+-%+$%8&%'+*%#*%("&%(#9&%+,,)((&.@j%
"&%$(+(&.@%2*.&-$')-#*=%("&%*&&.%()%0+,+*'&%T2+,#(/%
8#("%1&-:)-9+*'&3

NJ0 A%--,O%&,/8%30$8/E0;&%'.5/8%30C"(823"&()0
R)-?#*=%8#("%1-).2'(#)*%.&$#=*&-$%,#?&%E#-+*.+%
X-#&,%8+$%5#(+,3%P+$(&,,+*)$%1-+#$&.%X-#&,%:)-%"&-%T2#'?%
+.+1(+(#)*%()%5#-(2+,%1-).2'(#)*@%&*$2-#*=%("+(%.#=;
#(+,%+$$&($%9+('"&.%("&%1-+'(#'+,%&,&9&*($%#*%'),)-%
+*.%(&B(2-&3

PJ0 ;&"<;&%'.5/8%30;-,33832)0
!"&%1-&;1-).2'(#)*%1"+$&%#*5),5&.%'+-&:2,%1,+**#*=%
):%+$$&($%+*.%1")()=-+99&(-/3%!"#$%1"+$&%8+$%'-#(;
#'+,%:)-%&*$2-#*=%$&+9,&$$%#*(&=-+(#)*%):%.#=#(+,%+*.%
1-+'(#'+,%&,&9&*($%#*%("&%:#*+,%1-).2'(#)*3

QJ0 A%-%&0R,/5E8320,3'0M83"<?.3832)0
P+$(&,,+*)$%.#$'2$$&.%("&%'"+,,&*=&$%):%'),)-%
9+('"#*=%0&(8&&*%.#=#(+,%+*.%1"/$#'+,%&,&9&*($%
2*.&-%WDO%,#="($3%!"#$%1-)'&$$%-&T2#-&.%:#*&;(2*#*=%
()%&*$2-&%')"&-&*'&%#*%("&%:#*+,%)2(12(3

SJ0 A%3/83.%.(0M""'O,5T0,3'0='U.(/9"3/()0
!"&%1-)'&$$%8+$%#(&-+(#5&@%8#("%')*(#*2)2$%:&&.;
0+'?%+*.%+.>2$(9&*($%0+$&.%)*%.#-&'()-#+,%#*12(3%
P+$(&,,+*)$%"#=",#="(&.%("&%./*+9#'%*+(2-&%):%("#$%
8)-?:,)8@%+.+1(#*=%()%("&%.#-&'()-<$%5#$#)*%("-)2=";
)2(%("&%1-)>&'(3

VJ0 A%99.385,/8%30,3'0A%--,O%&,/8%30?%%-()0
C(#,#G#*=%.#=#(+,%')992*#'+(#)*%1,+(:)-9$%,#?&%O#$;
')-.%8+$%'-2'#+,%:)-%9+#*(+#*#*=%(&+9%')"&$#)*%+*.%
:+'#,#(+(#*=%T2#'?%1-)0,&9;$),5#*=3

WJ0 M83,-0*X"5./8%30,3'0C"-8+"&#)0
!"&%:#*+,%$(+=&%#*5),5&.%0-#*=#*=%()=&("&-%+,,%
&,&9&*($@%&*$2-#*=%("+(%&5&-/%+$1&'(%):%("&%5#-(2+,%
&*5#-)*9&*(%9+('"&.%("&%'-&+(#5&%5#$#)*@%+*.%.&,#5;
&-#*=%("&%1-)>&'(%8#("#*%("&%$&(%(#9&,#*&3

!"&$&%#*$#="($%:-)9%P+$(&,,+*)$%-&5&+,%+%9&(#'2,)2$%
+*.%+.+1(#5&%8)-?:,)8@%0+,+*'#*=%'-&+(#5&%5#$#)*%8#("%

(&'"*#'+,%&B1&-(#$&3

Conclusion: Vision
& Innovation in
Virtual Art
4*%')*',2.#*=%"#$%-&:,&'(#)*$%)*%("&%!"#$%"&%1-)>&'(@%
P+$(&,,+*)$%2*.&-$')-&.%("&%./*+9#'%+*.%&5),5#*=%
*+(2-&%):%5#-(2+,%+-(%.&1+-(9&*($3%F&%&91"+$#G&.%("&%
#91)-(+*'&%):%+%5#$#)*+-/%+11-)+'"@%("&%$#=*#:#'+*'&%
):%+.+1(#*=%=+9#*=%(+'(#'$%:)-%:#,9%1-).2'(#)*@%+*.%
("&%*&'&$$#(/%):%0-#.=#*=%$?#,,$%+'-)$$%.#\&-&*(%9&.#+3

P+$(&,,+*)$%"#=",#="(&.%("&%'-2'#+,%-),&%):%'),,+0)-+;
(#5&%&\)-($@%1+-(#'2,+-,/%#*%8)-?#*=%8#("%1-).2'(#)*%
.&$#=*&-$%+*.%.#-&'()-$%()%-&+,#G&%+%$"+-&.%'-&+(#5&%
5#$#)*3%F&%$(-&$$&.%("&%5+,2&%):%9&(#'2,)2$%1,+**#*=%
#*%1-&;1-).2'(#)*@%("&%+-(%):%:#*&;(2*#*=%5#$2+,%&,&;
9&*($@%+*.%("&%#91)-(+*'&%):%')*(#*2)2$%:&&.0+'?%
:)-%+'"#&5#*=%("&%"#="&$(%T2+,#(/%#*%5#-(2+,%1-).2'(#)*3
!"&%>)2-*&/%):%!"#$%"&@%+$%-&')2*(&.%0/%P+$(&,,+*)$@%
$&-5&$%+$%+%(&$(+9&*(%()%("&%-&$#,#&*'&@%+.+1(+0#,#(/@%
+*.%'-&+(#5&%1-)8&$$%):%V+-8"+,%N(2.#)$<%(&+93%4(%
&B&91,#:#&$%("&%$#=*#:#'+*(%$(-#.&$%#*%5#-(2+,%1-).2';
(#)*@%8"&-&%(&'"*#'+,%&B1&-(#$&%9&&($%+-(#$(#'%#9+=#;
*+(#)*%()%'-&+(&%#99&-$#5&%+*.%'+1(#5+(#*=%'#*&9+(#'%
&B1&-#&*'&$3

X-)9%P+$(&,,+*)$<$%1&-$1&'(#5&@%("&%$2''&$$%):%
$2'"%1-)>&'($%"#*=&$%)*%("&%$&+9,&$$%#*(&=-+(#)*%):%
5+-#)2$%+$1&'($%):%5#-(2+,%+*.%1-+'(#'+,%1-).2'(#)*@%+%
'"+,,&*=&%("+(%"&%+*.%"#$%(&+9%9&(%8#("%&*("2$#+$9%
+*.%#*=&*2#(/3%!"&%*+--+(#5&%):%!"#$%"&%#$%*)(%>2$(%
+0)2(%')91,&(#*=%+%1-)>&'(c%#(<$%+0)2(%$&((#*=%*&8%
0&*'"9+-?$%#*%("&%#*.2$(-/%+*.%12$"#*=%("&%0)2*.;
+-#&$%):%8"+(<$%1)$$#0,&%#*%("&%-&+,9%):%5#-(2+,%+-(%+*.%
:#,99+?#*=3%■
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BRIDGING VIRTUAL
& PHYSICAL WORLDS
S)2$#$%.#$'2$$&.%("&%'"+,,&*=&$%):%(-+*$:)-9#*=%+%
$'-&&*1,+/<$%')*'&1(%#*()%(+*=#0,&%5#$2+,%&*5#-)*9&*($3%
N"&%#,,2$(-+(&.%("&%(+$?%):%')*5&-(#*=%+%i>2*?/+-.%
1+-+.#$&j%#*()%.#$(#*'(%+-&+$@%#*',2.#*=%E)("&-<$%P+91@%
^-+$$,+*.$@%K+=+92\#*$@%+*.%("&%P+5&3%!"#$%(+$?%
-&T2#-&.%+%9&(#'2,)2$%0-#.=#*=%):%5#-(2+,%+*.%1"/$#'+,%
-&+,9$%()%'-&+(&%0&,#&5+0,&@%#99&-$#5&%$&((#*=$%)*%("&%
$'-&&*3%S)2$#$<$%-),&%#*5),5&.%')*'&1(2+,#G#*=%("&$&%&*;
5#-)*9&*($%#*%+%8+/%("+(%0)("%-&$)*+(&.%8#("%("&%$'-#1(%
+*.%,&5&-+=&.%("&%1)$$#0#,#(#&$%):%5#-(2+,%1-).2'(#)*3

Crafting Realistic 
Virtual Environments
Q%$#=*#:#'+*(%1+-(%):%S)2$#$<$%8)-?%&*(+#,&.%-&1,#'+(;
#*=%*+(2-+,%.&'+/%+*.%"29+*%#*:,2&*'&%#*%("&%5#-(2+,%
>2*?/+-.@%&*$2-#*=%+$$&($%+11&+-&.%)-=+*#'+,,/%1,+'&.%
+*.%8&+("&-&.%0/%(#9&3%!"#$%1-)'&$$%#*5),5&.%.&(+#,&.%
(&B(2-#*=%+*.%'-&+(#*=%&*5#-)*9&*($%("+(%-&:,&'(&.%
("&%'"+-+'(&-#$(#'$%):%("&#-%#*"+0#(+*($%o%:-)9%("&%
#**)'&*'&%):%("&%^-+$$,+*.$%()%("&%-)2="*&$$%):%("&%
K+=+92\#*%+-&+3%!"#$%*2+*'&.%+11-)+'"%()%5#-(2+,%$&(%
.&$#=*%8+$%'-#(#'+,%#*%0-#*=#*=%.&1("%+*.%-&+,#$9%()%("&%
:#,9<$%5#$2+,%$()-/(&,,#*=3

AdVANTAGES OF
VIRTUAL PRODUCTION
S)2$#$%&91"+$#G&.%("&%$(+-?%')*(-+$(%0&(8&&*%(-+.#;
(#)*+,%=-&&*%$'-&&*%9&(").$%+*.%("&%+.5+*'&.%5#-(2+,%

1-).2'(#)*%2$&.%#*%!"#$%"&3%N"&%"#=",#="(&.%("&%0&*&;
:#($%):%-&+,;(#9&%&*5#-)*9&*(+,%#*(&-+'(#)*%:)-%+'()-$@%
("&%&\#'#&*'/%):%'+1(2-#*=%92,(#1,&%$")($@%+*.%("&%
$&+9,&$$%#*(&=-+(#)*%):%5#-(2+,%+*.%1"/$#'+,%&,&9&*($3%
!"#$%+11-)+'"%&*"+*'&.%("&%+'()-$<%1&-:)-9+*'&$%0/%
1-)5#.#*=%(+*=#0,&%$&((#*=$%+*.%$(-&+9,#*&.%("&%:#,9;
9+?#*=%1-)'&$$@%+,,)8#*=%:)-%9)-&%'-&+(#5&%:,&B#0#,#(/%
+*.%-+1#.%+.>2$(9&*($3

PIONEERING WITH 
METAHUMANS
4*%+%0),.%'-&+(#5&%.&'#$#)*@%("&%(&+9%2(#,#G&.%D1#'%
^+9&$<%E&(+F29+*$%()%1)-(-+/%("&%K+=+92\#*%
'+91<$%#*"+0#(+*($3%!"#$%'")#'&%+..-&$$&.%("&%,)=#$(#;
'+,%'"+,,&*=&%):%1)12,+(#*=%$'&*&$%8#("%+%,+-=&%*29;
0&-%):%'"+-+'(&-$%8"#,&%9+#*(+#*#*=%1-).2'(#)*%.&$#=*%
#*(&=-#(/3%!"&%2$&%):%E&(+F29+*$%o%$)1"#$(#'+(&.%
5#-(2+,%"29+*$%o%')*(-#02(&.%()%("&%:#,9<$%-&+,#$9%+*.%
*+--+(#5&%.&1("@%9+-?#*=%+%$#=*#:#'+*(%+.5+*'&9&*(%#*%
0,&*.#*=%(&'"*),)=/%8#("%$()-/(&,,#*=3

S)2$#$<$%-),&%#*%!"#$%"&%&B&91,#:#&$%("&%#**)5+(#5&%
$1#-#(%.-#5#*=%9).&-*%:#,99+?#*=3%F&-%#*$#="($%-&5&+,%+%
.&&1%2*.&-$(+*.#*=%):%5#-(2+,%1-).2'(#)*<$%'+1+0#,#(#&$%
+*.%'"+,,&*=&$@%$")8'+$#*=%"&-%1#5)(+,%-),&%#*%'-+:(#*=%
+%5#$2+,,/%')91&,,#*=%+*.%(&'"*),)=#'+,,/%=-)2*.;
0-&+?#*=%:#,93%■
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S&''+%N2";F&&%F+*@%+$%("&%:#-$(%+$$#$(+*(%.#-&'()-%)*%!"#7
$%"&@%:+'&.%("&%#*(-#'+(&%(+$?%):%0+,+*'#*=%*+--+(#5&%#*(&=-#;
(/%8#("%("&%+.5+*'&.%(&'"*#'+,%&,&9&*($%#*(&=-+,%()%5#-(2+,%
1-).2'(#)*3%!"#$%'"+,,&*=&%8+$%+0)2(%9+*+=#*=%$'"&.2,&$%
+*.%,)=#$(#'$%+*.%&*$2-#*=%("+(%("&%.#-&'()-<$%'-&+(#5&%5#$#)*%
8+$%&\&'(#5&,/%-&+,#G&.%8#("#*%("&%(&'"*#'+,%')*:#*&$%):%
5#-(2+,%:#,99+?#*=3

'3%P-+#=%J+((&-$)*@%("&%8-#(&-;.#-&'()-%):%!"#$%"&@%1,+/&.%+%
$#=*#:#'+*(%-),&%#*%$"+1#*=%("#$%0+,+*'&3%F#$%5#$#)*%:)-%("&%
:#,9%8+$%+90#(#)2$@%0,&*.#*=%#9+=#*+(#5&%$()-/(&,,#*=%8#("%
("&%#**)5+(#5&%1)$$#0#,#(#&$%):%5#-(2+,%1-).2'(#)*%(&'"*#T2&$3%
F+*<$%-&$1)*$#0#,#(/%8+$%(-+*$,+(#*=%J+((&-$)*<$%')*'&1(2+,%
#.&+$%#*()%1-+'(#'+,@%&B&'2(+0,&%1,+*$%)*%$&(@%+%(+$?%-&T2#-;
#*=%'-&+(#5&%#*$#="(%+*.%(&'"*#'+,%2*.&-$(+*.#*=3

K&:,&'(#*=%)*%("#$%&B1&-#&*'&@%F+*%*)(&.%("&%')91,&B#(/%
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(#)*$%+*.%("&%-&+,#(#&$%):%5#-(2+,%1-).2'(#)*%(&'"*),)=/3

F+*<$%-),&%8+$%'-2'#+,%#*%*+5#=+(#*=%("&$&%./*+9#'$@%
&*$2-#*=%("+(%("&%$()-/%-&9+#*&.%("&%'&*(-+,%:)'2$%&5&*%+$%
("&%(&+9%12$"&.%("&%0)2*.+-#&$%):%8"+(%8+$%(&'"*#'+,,/%
1)$$#0,&3%F&-%#*$#="($%+*.%.&'#$#)*$%8&-&%#*$(-29&*(+,%#*%
9&,.#*=%!"#$%"&<$%+-(#$(#'%+*.%(&'"*),)=#'+,%+$1&'($@%'-&;

+(#*=%+%')"&$#5&%+*.%')91&,,#*=%*+--+(#5&%("+(%-&9+#*&.%
(-2&%()%J+((&-$)*<$%)-#=#*+,%5#$#)*3

4*%9+*+=#*=%("&%
'),,+0)-+(#5&%

./*+9#'$%
)*%("&%$&(%

):%!"#$%"&@%F+*%*+5#=+(&.%("&%')91,&B#(#&$%):%#*(&=-+(;
#*=%5#-(2+,%&,&9&*($%#*()%("&%1-).2'(#)*3%!"#$%#*(&=-+(#)*%
#*',2.&.%'))-.#*+(#*=%8#("%-&9)(&%(&+9$%+*.%&*$2-#*=%("+(%
("&%)*;$#(&%'-&8<$%+'(#)*$%8&-&%"+-9)*#)2$,/%+,#=*&.%8#("%
("&%5#-(2+,%1-).2'(#)*%(&+9<$%#*12($3%N"&%&*'+1$2,+(&.%("#$%
(")2="(6%i4(<$%,#?&%("&%$+9&%8)-?:,)8@%4%8)2,.%>2$(%$+/@%>2$(%+%
:&8%9)-&%0)B&$%+,)*=%("&%8+/%()%'"&'?%&5&-/%(#9&3j

!"&%5#-(2+,%1-).2'(#)*%):%!"#$%"&%*)(%)*,/%'"+,,&*=&.%(-+.#;
(#)*+,%:#,99+?#*=%*)-9$%02(%)1&*&.%21%+%-&+,9%):%'-&+(#5&%
1)$$#0#,#(#&$3%F+*%$+8%("#$%+$%+%$#=*#:#'+*(%$"#:(@%*)(#*=@%i4%.)%
("#*?%("&-&<$%+%,)(%/)2%'+*%.)%("+(%8+$*<(%1)$$#0,&%0&:)-&3j%
!"#$%$&*(#9&*(%-&:,&'(&.%("&%&B1+*.&.%'-&+(#5&%$')1&%9+.&%
1)$$#0,&%0/%("&%5#-(2+,%&*5#-)*9&*($3

U*&%):%("&%2*#T2&%'"+,,&*=&$%F+*%:+'&.%8+$%9+*+=#*=%
$)2*.%8#("#*%("&%5#-(2+,%1-).2'(#)*%&*5#-)*9&*(3%!"&%
0+,+*'&%0&(8&&*%$)2*.%T2+,#(/%+*.%("&%5#$2+,%+*.%,#="(;
#*=%-&T2#-&9&*($%):%5#-(2+,%$1+'&$%1-&$&*(&.%+%')91,&B%
$'&*+-#)3%N"&%$2''&$$:2,,/%*+5#=+(&.%("&$&%'"+,,&*=&$@%+';
?*)8,&.=#*=%("&%.#\#'2,(/%+*.%+'')91,#$"9&*(6%i4(%8+$%*)(%
("&%&+$#&$(%'"+,,&*=&%8&<5&%"+.@%02(%8&%9+.&%#(%()%("&%&*.3j

W))?#*=%()8+-.$%:2(2-&%1-)>&'($%+:(&-%"&-%&B1&-#&*'&%
)*%!"#$%"&@%F+*<$%1&-$1&'(#5&%)*%:#,99+?#*=%"+$%0&&*%
$#=*#:#'+*(,/%$"+1&.%0/%("&%'"+,,&*=&$%+*.%)11)-(2*#(#&$%
):%5#-(2+,%1-).2'(#)*3%F&-%$2''&$$:2,%*+5#=+(#)*%("-)2="%
("&%')91,&B%0,&*.%):%(-+.#(#)*+,%+*.%5#-(2+,%:#,99+?#*=%
9&(").),)=#&$%"+$%&T2#11&.%"&-%8#("%5+,2+0,&%#*$#="($%+*.%
$?#,,$%("+(%8#,,%,#?&,/%#*:,2&*'&%"&-%+11-)+'"%#*%21')9#*=%
&*.&+5)-$3

R#("%("&%?*)8,&.=&%=+#*&.%:-)9%!"#$%"&@%F+*%#$%1)#$&.%()%
0-#*=%+%:)-8+-.;("#*?#*=%+11-)+'"%()%:2(2-&%1-).2'(#)*$@%
1)(&*(#+,,/%&B1,)-#*=%:2-("&-%("&%1)$$#0#,#(#&$%):%5#-(2+,%
(&'"*),)=/%#*%$()-/(&,,#*=3%F&-%&B1&-#&*'&%#*%9+*+=#*=%
("&%2*#T2&%.&9+*.$%):%5#-(2+,%1-).2'(#)*@%:-)9%#*(-#'+(&%
$)2*.%'"+,,&*=&$%()%("&%#*(&=-+(#)*%):%+.5+*'&.%(&'"*#'+,%
&,&9&*($@%1)$#(#)*$%"&-%()%0&%+*%#**)5+()-%#*%("&%&5),5#*=%
:#,99+?#*=%,+*.$'+1&3%■
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PHOTOGRAMMETRY 
SET SCANNING:  
PRESERVING THE 
PHYSICAL PRODUCTION 
DESIGN FOR THE 
RAGAMUFFIN CAMP

4*%+*%#,,29#*+(#*=%.#$'2$$#)*%+0)2(%!"#$%"&@%
("&%$1&+?&-$%.&,5&.%#*()%("&%#*(-#'+(&%8)-,.%
):%1")()=-+99&(-/@%&B1,)-#*=%#($%+11,#;
'+(#)*$@%'"+,,&*=&$@%+*.%:2(2-&%#*%5+-#)2$%
:#&,.$3%R#("%"#$%=&)=-+1"/%+*.%2-0+*%1,+*;
*#*=%0+'?=-)2*.@%b2-(%R/+((%8+$%:+$'#*+(&.%
8#("%1")()=-+99&(-/<$%1)(&*(#+,%:)-%"#$()-;
#'+,%1-&$&-5+(#)*%+*.%$1+(#+,%#*(&-+'(#)*3%F&%
1)*.&-&.%.#=#(+,%+$$&(%)8*&-$"#1<$%1"#,);
$)1"#'+,%+*.%&("#'+,%#91,#'+(#)*$@%$(+(#*=@%i4(%
#$%+%"2=&%1"#,)$)1"#'+,%T2&$(#)*333R"+(%.)&$%
#(%9&+*%()%)8*%("&%9+1,&%(-&&%#*%("&%1"/$#;
'+,%8)-,.%#*$#.&%):%/)2-%:#,9_j

b+#$&/%E'P+,,#)*@%:-)9%+*%+*#9+(#)*%1&-;
$1&'(#5&@%"#=",#="(&.%("&%+''&$$#0#,#(/%):%
1")()=-+99&(-/3%E'P+,,#)*%*)(&.%#($%&+$&%
):%2$&%&5&*%8#("%0+$#'%&T2#19&*(@%&91"+;
$#G#*=%#($%$#=*#:#'+*'&%#*%T2#'?,/%.&5&,)1#*=%
,+/)2($%+*.%.&$#=*$6%iQ$%,)*=%+$%/)2%"+5&%+%
'+9&-+333("&%$):(8+-&%#$%:-&&3%4(%9+?&$%#(%5&-/%
+''&$$#0,&3j%!"&/%+,$)%.#$'2$$&.%("&%.&;
9)'-+(#G+(#)*%):%9&.#+%1-).2'(#)*%("-)2="%
1")()=-+99&(-/@%)0$&-5#*=%")8%#(%0-&+?$%
(-+.#(#)*+,%"#&-+-'"#'+,%$(-2'(2-&$@%+,,)8#*=%
:)-%+%9)-&%./*+9#'%+*.%$/*&-=#$(#'%8)-?;
:,)83

V+(&%X+#-'"#,.@%+11-)+'"#*=%:-)9%+%:#,99+?;
&-<$%$(+*.1)#*(@%$1)?&%+0)2(%("&%(-+*$#(#)*%
:-)9%Yek%5#.&)%()%1")()=-+99&(-/%#*%IK3%

F&%&91"+$#G&.%("&%+,,2-&%):%1")()-&+,#$9%
#*%:#,99+?#*=%+*.%("&%(&'"*#'+,%'"+,,&*=;
&$%&*')2*(&-&.%#*%)2(.))-%'+1(2-&$%+*.%
-&:,&'(#5&%$2-:+'&$3

!"&%=-)21%+,$)%.#$'2$$&.%("&%#91,#'+(#)*$%
):%1")()=-+99&(-/%#*%("&%9&(+5&-$&%+*.%
IK@%.#$'2$$#*=%("&%,#9#(+(#)*$%1)$&.%0/%
')912(#*=%1)8&-%+*.%0-)+.0+*.%+';
'&$$#0#,#(/3%R/+((%)0$&-5&.%("+(%8"#,&%("&%
')*'&1(%#$%&B'#(#*=@%("&%-&+,#(/%#$%"#*.&-&.%
0/%(&'"*#'+,%0)((,&*&'?$@%$(+(#*=@%iR&%
'+*<(%+''&$$%("&9%:-)9%,#?&%+%Ykwk%)-%+%
Ykrk%=-+1"#'$%'+-.%+*.%,#?&%^))=,&%X#0&-%
0+'?0)*&%()%/)2-%")9&3j

K&:,&'(#*=%)*%("&#-%&B1&-#&*'&$%8#("%("&%
!"#$%"&%1-)>&'(@%("&%$1&+?&-$%.#$'2$$&.%
("&%1-+'(#'+,%'"+,,&*=&$%#*%+$$&(%'+1(2-&%
+*.%("&%')91+-+(#5&%$(2./%):%1")()=-+9;
9&(-/%+*.%W4OQK%(&'"*),)=#&$3%E'P+,,#)*%
$"+-&.%#*$#="($%#*()%("&%.&'#$#)*;9+?#*=%
1-)'&$$%.2-#*=%+$$&(%'+1(2-&@%&91"+$#G;
#*=%("&%#91)-(+*'&%):%2*.&-$(+*.#*=%1-)>;
&'(%=)+,$%+*.%("&%1)(&*(#+,%:)-%#*'-&+$&.%
1#B&,%.&*$#(/%#*%#*.#5#.2+,%+$$&(%'+1(2-&3

U5&-+,,@%("&%')*5&-$+(#)*%8#("%R/+((@%E';
P+,,#)*@%+*.%X+#-'"#,.%)\&-&.%+%-#'"%&B1,);
-+(#)*%):%1")()=-+99&(-/<$%=-)8#*=%-),&%
+'-)$$%5+-#)2$%.#$'#1,#*&$@%#($%1)(&*(#+,%()%
-&5),2(#)*#G&%(-+.#(#)*+,%9&.#+%1-).2'(#)*%
1-)'&$$&$@%+*.%("&%&5),5#*=%&("#'+,%+*.%
(&'"*#'+,%T2&$(#)*$%#(%1)$&$3%■
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!)9%!"2.#/+*1,+'?+,@%("&%5#-(2+,%1-).2'(#)*%1-).2'&-%):%
!"#$%"&@%$(-&+9,#*&.%("&%5#-(2+,%"29+*%1#1&,#*&@%+9)*=%
)("&-%("#*=$3%iR&%8&-&%,2'?/%()%=&(%+%=-&+(%(&+9%()%"&,1%2$%
)2(%8#("%("&%.#\&-&*(%:&+(2-&$%):%("#$%1#1&,#*&@j%"&%$+#.3

i4%"+.%>2$(%')91,&(&.%("&%C*-&+,%X&,,)8$"#1%:)-%5#-(2+,%
1-).2'(#)*@j%"&%*)(&.3%DB&'2(#5&%J-).2'&-%D-#?%R&+5&-%#$%
+,$)%+%X&,,)8$"#1%+,29@%+*.%"&<.%1)$(&.%)*%("&%X&,,)8$"#1%
N,+'?%'"+**&,%+0)2(%i+%8)*.&-:2,%$")-(%:#,9%()%&B1,)-&%
$&5&-+,%+$1&'($%):%5#-(2+,%1-).2'(#)*3j

!"2.#/+*1,+'?+,%$+8%+*%#**)5+(#)*;.-#5&*@%&B1&-#9&*(+,%
5#-(2+,%1-).2'(#)*%$")-(%+$%+*%)05#)2$%*&B(%$(&1%()%("&%
X&,,)8$"#13%F&%-&$1)*.&.%()%R&+5&-<$%1)$(3%i4(<,,%0&%,#?&%+%
X&,,)8$"#1@%d3k@j%"&%$+#.3%iW&(%9&%>291%)*%0)+-.%+*.%$&&%
8"&-&%4%'+*%:#,,%$)9&%$1)($3j%

!"&%9)5#&%*&&.&.%5#-(2+,%"29+*$%()%:#,,%("&%t2*?/+-.%J+-+;
.#$&%8#("%+%K+=+92\#*%Q-9/3%Q(%("&%(#9&@%#(%8+$%+%:&+(%("+(%
"+.*<(%0&&*%+'"#&5&.%/&(3

DIGITAL EXTRAS FOR THE 
VIRTUAL ENVIRONMENT
4(<$%+%,+-=&%>2*?/+-.%8#("%-)=2&%?#.$%-2**#*=%+%9#,#(#+%()%.&;
:&*.%("&#-%#.&),)=/%:)-%")8%("&/%8+*(%()%-2*%("&%1,+'&3%i4(%
*+(2-+,,/%*&&.&.%+*%+-9/%):%$'+,&@%8"#'"%')2,.*<(%0&%"+.%

#*%+%PUI4O%&*5#-)*9&*(@j%&B1,+#*&.%!"2.#;
/+*1,+'?+,3%iQ%$&(%8#("%Yk;1,2$%?#.$%-2**#*=%
+-)2*.%8+$*<(%=)#*=%()%"+11&*3j

O#=#(+,%&B(-+$%8)2,.%0&%*&&.&.%()%'-&+(&%("+(%
-&+,#(/3%iR&%,))?&.%+(%8"+(%E&(+F29+*$%')2,.%
.)%8#("#*%C*-&+,%D*=#*&@j%"&%$+#.3%iR&%+,$)%
8+*(&.%()%&B1,)-&%8"+(%&,$&%')2,.%0&%.)*&%#*%
("&%$1+'&3j%Q'()-$%:-)9%("&%$211)-(#*=%'+$(%
8&-&%=#5&*%+%*&8%,))?%.&$#=*&.%0/%P)$(29&%
O&$#=*&-%E+..#%E+/$3%!"&*%+(%!"&%N'+*%!-2'?@%
("&$&%0+'?=-)2*.%'"+-+'(&-$%8&-&%$'+**&.%
5),29&(-#'+,,/%()%'-&+(&%("&#-%.#=#(+,%.)20,&$3%
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i!"&%8"),&%1-)'&$$%"+$%()%$(+-(%8#("%+*%2*.&-;
$(+*.#*=%):%8"&-&%+*.%8"/%("&$&%.#=#(+,%"29+*$%8#,,%
0&%-&T2#-&.%+*.%")8%.)%("&/%$&-5&%("&%$()-/@j%$+#.%
!"2.#/+*1,+'?+,3%!"&%*&B(%$&(%):%T2&$(#)*$%$")2,.%
0&%+0)2(%")8%92'"%("&/%')*(-#02(&%()%("&%$'&*&%
#*%(&-9$%):%1&-:)-9+*'&3%F)8%',)$&%+-&%("&/%()%("&%
'+9&-+_%O)%("&%.&(+#,$%9+((&-%)-%+-&%("&/%:+-%&*)2="%
()%*)(%*&&.%+$%92'"%.&:#*#(#)*_%!"&$&%+*$8&-$%
8#,,%0&%5+,2+0,&%#*%&$(#9+(#*=%("&%-#="(%9&(").%:)-%
'-&+(#)*%)-%+'T2#$#(#)*%):%("&%1"/$#'+,%+$$&($%+*.%+*;
#9+(#)*%.+(+3%!"&%.&=-&&%):%&\)-(%-&T2#-&.%()%:#*&$$&%
2*(#,%("&%.&$#-&.%)2(12(%#$%.&,#5&-&.%8#,,%+,$)%.&1&*.%
)*%(")$&%-&$1)*$&$3%iR"+(%("&%'+9&-+%$&&$%$")2,.%
+,8+/$%0&%/)2-%1)#*(%):%-&:&-&*'&@j%!"2.#/+*1,+'?+,%
')*',2.&.3

PHOTOGRAMMETRY
C$#*=%1")()=-+99&(-/%()%'+1(2-&%"29+*$%1)$&$%+%
'"+,,&*=&%')91+-&.%()%$(#,,%,#:&%)0>&'($3%ig)2%'+**)(%
=-+0%"2*.-&.$%):%#9+=&$%9+*2+,,/%:-)9%&5&-/%+*=,&%
+*.%1)$#(#)*%+-)2*.%+%1&-$)*%8#(")2(%("&9%9)5#*=@j%
!"2.#/+*1,+'?+,%$+#.3%!)%$),5&%("#$%#$$2&@%("&%(&+9%
2$&.%?E"045,30?&.5T@%+%5),29&(-#'%$'+**#*=%$(2.#)%
("+(%$#($%)*%+%(-2'?@%>2$(%+$%("&%*+9&%$2==&$($3%4(%8+$%
&*=#*&&-&.%0/%PDU%t#==$%W)5&%+*.%P!U%I,+.#9#-%
^+,+(%+*.%')*$#$($%):%dlk%ONWK%'+9&-+$%+$$&90,&.%
)*%+%=-#.@%&+'"%')**&'(&.%()%+%(#*/%K+$10&--/%J#%
')912(&-%:)-%$/*'"-)*#G#*=%#9+=&%'+1(2-&%+(%("&%
1-&'#$&%9)9&*(3

6",-8/#0A,F/.&"%8+$%2$&.%()%=&*&-+(&%YO%9).&,$%
+*.%(&B(2-&$%:-)9%("&%'+1(2-&.%#9+=&$3%!"&%YO%
9&$"%92$(%:#-$(%0&%',&+*&.%21%+*.%&"/%F%-%28B"'%
()%-&.2'&%("&%*290&-%):%1),/=)*$%()%$#91,#:/%("&%
=&)9&(-/3%!"&%)-#=#*+,%(&B(2-&$%'+*%("&*%0&%&"F&%<
U"5/"'%)*()%("&%:#*#$"&.%9).&,3%!"&%9).&,%#$%("2$%
-&+.#&.%:)-%&8228320,3'0(T833832%()%1-&1+-&%#(%()%
+11,/%("&%+*#9+(#)*$3

=389,/8%30&"/,&2"/832%#$%+%9&(").%&91,)/&.%()%2$&%
+*#9+(#)*%.+(+%+'-)$$%92,(#1,&%'"+-+'(&-$%):%5+-/#*=%
1-)1)-(#)*$%()%&*$2-&%("+(%("&/%+-&%9+11&.%+''2;
-+(&,/%()%("&%$?&,&(+,%.+(+%:)-%("&%.&$#-&.%)2(')9&3%4:%
("&%0)*&%*+9&$%.#\&-%:-)9%("&%)-#=#*+,%$?&,&(+,%')*;
:#=2-+(#)*%2$&.%#*%("&%+*#9+(#)*@%("&*%("&%-&(+-=&(#*=%
1-)'&$$%+,,)8$%2$%()%9+1%("&%0)*&$%0&(8&&*%("&%.#:;
:&-#*=%')*:#=2-+(#)*$%()%02#,.%+*%+''2-+(&%')--&,+(#)*3
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https://www.thescantruck.com/
https://www.youtube.com/channel/UCIfMxiWnFHwmxrm2nNWK2hg/videos
https://www.youtube.com/watch?v=yNBGbLyzeKU
https://www.youtube.com/watch?v=6fQjL0EQIfs
https://www.youtube.com/watch?v=6fQjL0EQIfs
https://www.youtube.com/watch?v=c538zkwxgTQ
https://docs.unrealengine.com/4.27/en-US/AnimatingObjects/SkeletalMeshAnimation/AnimHowTo/Retargeting/


DIGITAL CLOTHING
iW))$&%',)("#*=%+*.%:+'&%')5&-#*=$%1)$&.%+%'"+,,&*=&%:)-%
-#==#*=%("&%YO%9).&,$%+''2-+(&,/@j%!"2.#/+*1,+'?+,%*)(&.3%
i4(%())?%92'"%8)-?%()%#$),+(&%("&%(-#+*=,&$%+*.%9+1%("&9%
')--&'(,/%()%("&%0)*&$%("+(%'+2$&.%2*.&$#-&.%$(-&('"#*=%)-%
.&:)-9+(#)*%):%("&%=&)9&(-/%)*'&%("&%+*#9+(#)*%.+(+%8+$%
+11,#&.3j

Q'')-.#*=%()%!"2.#/+*1,+'?+,@%+'()-$%$")2,.%0&%'+1(2-&.%
#*%i0)./;"2==#*=@%(#="(;:#((#*=%',)("#*=%8#(")2(%,))$&%)-%
)1&*%:+0-#'%)-%9+(&-#+,$%.+*=,#*=%:-&&,/3%^&((#*=%',&+*%
=&)9&(-/%+-)2*.%("&%>)#*($%8#,,%#91-)5&%("&%-&$2,($3j

!"2.#/+*1,+'?+,%+,$)%*)(&.%("+(%#.&+,,/@%',)("#*=%$")2,.%0&%
+..&.%$&1+-+(&,/%#*%YO%8#("%("&%0&*&:#($%):%-&+,;(#9&%',)("%
$#92,+(#)*%#*%C*-&+,%D*=#*&3%F)8&5&-@%("&%(&+9%:)2*.%
("+(%("&%#*(&*$&%1-)'&$$#*=%-&T2#-&9&*($%):%$#92,+(#*=%
YO%',)("#*=%#*%-&+,%(#9&%)*%WDO%8+,,$%9+.&%("#$%+11-)+'"%
2*:&+$#0,&3%iR&%(-#&.%)2(%YO%',)("#*=%$):(8+-&@%$2'"%+$%
E+-5&,)2$%O&$#=*&-%+*.%(-#E#--)-%2O-+1&-@%02(%"+.%()%$(#'?%
()%("&%$'+**&.%.#=#(+,%+'()-$%+*.%E&(+F29+*%9).&,$%
0&'+2$&%):%("&%#*(&*$&%1-)'&$$#*=%-&T2#-&9&*($@j%"&%$+#.3%

MOTION CAPTURE
iR&%2$&.%+%*&8%(&'"*),)=/%'+,,&.%E)5&%Q4%()%=&(%("&%
+*#9+(#)*%.+(+@j%$+#.%!"2.#/+*1,+'?+,3%4(%#$%+%9+-?&-,&$$@%
$2#(,&$$%9)(#)*%'+1(2-&%$/$(&93%X)-%("#$%2$&%'+$&@%&#="(%
N)*/%K[k%44%+'(#)*%'+9&-+$%8&-&%1)$#(#)*&.%#*%+%'#-',&%
8#("%21%()%:#5&%+'()-$%1&-:)-9#*=%#*%("&%'&*(&-3%iV)(%"+5#*=%
()%2$&%$2#($@%=,)5&$@%)-%0+*.$%("+(%+'()-$%8)2,.%&B'"+*=&%
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9+.&%8)-?#*=%8#("%("&%*&8%$/$(&9%("&%1-&:&--&.%9&(").%.2&%
()%("&%)*=)#*=%PUI4O%-&$(-#'(#)*$%+(%("&%(#9&%):%1-&;1-).2';
(#)*@j%"&%&B1,+#*&.3

!)%+*#9+(&%("&%5#-(2+,%"29+*$%#*%+%8+/%("+(%:),,)8&.%")8%("&%
$'&*&%1,+/&.%)2(%.2-#*=%1-).2'(#)*@%("&%(&+9%2$&.%+*#9+(#)*%
0,2&1-#*($%+*.%-&,#&.%)*%').&%()%')*(-),%("&%+*#9+(#)*%.+(+3%
iR&%"+.%()%:),,)8%("&%.#-&'()-%+*.%(#9&%("&%+'(#)*$%()%9+('"%
("&%-&+,%+'()-$%)*%$(+=&@j%!"2.#/+*1,+'?+,%$+#.3%S&(8&&*%(+?&$@%
J+((&-$)*%8)2,.%-&$&(%("&%+'()-$%+*.%,&(%("&%'+9&-+%-),,%:)-%
92,(#1,&%(+?&$%0+'?;();0+'?3%i!"+(%-&T2#-&.%2$%()%-&,/%)*%').&%
()%')*(-),%("&%+*#9+(#)*%.+(+%$211,#&.%()%("&%.#=#(+,%'"+-+'(&-$%
$)%("&/%')2,.%+,$)%0&%-&$&(%+*.%0-)2="(%0+'?%()%$(+-(%$1&'#:#'%
+'(#)*$%)*%')99+*.%&+'"%(#9&@j%"&%&B1,+#*&.3

!"&%(&+9%:)2*.%*)5&,%8+/$%()%+'"#&5&%("&#-%=)+,$%#*%("#$%1#1&;
,#*&@%2$#*=%+%')90#*+(#)*%):%-&+,;8)-,.%')$(29&$@%YO%$'+**#*=@%
+*.%+.5+*'&.%+*#9+(#)*%(&'"*#T2&$3

VIRTUAL HUMANS 
WORKGROUP
i!"&%C*-&+,%X&,,)8$"#1%0&'+9&%+%=-&+(%()),%:)-%2$%()%:#*.%("&%
(+,&*(%*&&.&.%()%9+?&%("#$%1)$$#0,&@j%!"2.#/+*1,+'?+,%$+#.3%!"&%
(&+9%$(+-(&.%8#("%J+5+*%S+,+=+9@%8")%$&-5&.%+$%("&%$21&-5#;
$)-%):%("&%5#-(2+,%"29+*$<%8)-?=-)213%D-#'+%J&*?@%+*%#*$(-2'()-%
:)-%+*#9+(#)*%0,2&1-#*($%#*%("&%X&,,)8$"#1@%+,$)%')*(-#02(&.%"&-%
(#9&%+*.%&B1&-(#$&3%iN"&%')9&$%:-)9%+%=+9#*=%0+'?=-)2*.%
("+(%2$&$%+%.#\&-&*(%').#*=%+11-)+'"@j%"&%',+-#:#&.3%iR&%"+.%
()%#*5&$(#=+(&%")8%()%=&(%("&%').&%()%,#*&%21%8#("%")8%+%:#,9%
1-).2'(#)*%)1&-+(&$%)*%$(+=&3j

S+,+=+9%#$%+*%C*-&+,%:&,,)8%+*.%$&-5&$%+$%+%(&+'"#*=%+$$#$(+*(%
+*.%+*%#*$(-2'()-%:)-%("&%:&,,)8$"#1$3%Q$%("&%5#-(2+,%"29+*$<%
$21&-5#$)-%+*.%,&+.%+-(#$(@%"&%8+$%-&$1)*$#0,&%:)-%("&%1")();
=-+99&(-/%):%("&%5),29&(-#'%$'+*$%):%+'()-$%("+(%-&T2#-&.%-&();
1),)=/@%',&+*&-%(&B(2-&$@%-#==#*=@%+*#9+(#)*%-&(+-=&(#*=@%'2$()9%
',)("#*=@%+*.%'-)8.%$#92,+(#)*$3%F&%"+$%)5&-%dn%/&+-$%):%&B1&;
-#&*'&%#*%IX[%:)-%:#,9$%+*.%')99&-'#+,$%+*.%"+$%8)-?&.%8#("%
9+>)-%5#$2+,%&\&'($%$(2.#)$@%#*',2.#*=%P#*&$#(&@%E)5#*=%J#'(2-&%
P)91+*/@%!"&%E#,,@%K"/("9%p%F2&$%N(2.#)$@%+*.%)("&-$3

J&*?%#$%+*%C*-&+,%Q2(")-#G&.%4*$(-2'()-%8#("%+%0+'?=-)2*.%
#*%9)(#)*%'+1(2-&%+*.%5)#'&%+'(#*=3%N"&%"+$%8)-?&.%#*%.#=#(+,%
9&.#+%$#*'&%dkld%8#("%')91+*#&$%$2'"%+$%!-#'?%YO@%R+-*&-;
E&.#+@%+*.%J-):#,&%N(2.#)$3%U*%!"#$%"&@%J&*?%.&$#=*&.%'2$()9%
+*#9+(#)*%0,2&1-#*($%:)-%("&%.#=#(+,%+'()-$%)*%("&%WDO%8+,,%()%
1,+/%$1&'#:#'%+*#9+(#)*$%("+(%"+.%()%0&%(-#==&-&.%#*%')*>2*'(#)*%
8#("%("&%+'(#)*$%1&-:)-9&.%0/%("&%,#5&%+'()-$%)*%$(+=&3
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K&0&''+%J&--/@%+*%+.9#*#$(-+()-%+(%("&%X&,,)8$"#1@%>)#*&.%
("&%(&+9%+$%+%5),2*(&&-3%iN"&%8+$%#*:,2&*(#+,%#*%0-#*=#*=%)*%
9+*/%):%("&$&%8)*.&-:2,%1&)1,&%8")%"&,1&.%2$%:-)9%("&%
X&,,)8$"#1@j%!"2.#/+*1,+'?+,%$+#.3%V"+*%W&%"+.%0&&*%#*;
5),5&.%#*%("&%:#,9%:-)9%("&%1#('"%1"+$&%+*.%"&,1&.%.&$#=*%
("&%1#('"%9+(&-#+,$%+*.%5+-#)2$%+$1&'($%):%1-&;1-).2'(#)*3%
F&%+,$)%8)-?&.%)*%(&B(2-#*=%("&%E&(+F29+*%',)("#*=%
+*.%)-=+*#G&.%("&%$")(%0-&+?.)8*%:)-%("&%5#-(2+,%"29+*$%
0+$&.%)*%J+((&-$)*<$%.#-&'(#)*$3

b)#*+%X-&&9&*@%+*%C*-&+,%:&,,)8@%+*.%9&*()-%+(%("&%!-#;
0&'+%qR-#(#*=%#*%C*-&+,<%1-)=-+9@%+,$)%')*(-#02(&.%()%("&%
1-&5#$%:)-%$)9&%?&/%$")($%:&+(2-#*=%5#-(2+,%"29+*$3%iS#=%
?2.)$%()%("#$%(&+9@j%!"2.#/+*1,+'?+,%$+#.3%iR#(")2(%("&9@%
*)*&%):%#(%8)2,.%"+5&%0&&*%1)$$#0,&3j

i!"&%1-)'&$$&$%#*5),5&.%+-&%#*(-#'+(&%+*.%0&$1)?&@%8"#'"%
-&T2#-&$%+%,)(%):%&B1&-#9&*(+(#)*%()%#.&*(#:/%("&%-#="(%
9#B%+*.%')90#*+(#)*$%):%()),$%+*.%9&(").$%()%+'"#&5&%
$1&'#:#'%-&$2,($3%g)2%92$(%1,+*%#*%+.5+*'&%:)-%+*/%+$1&'(%
):%5#-(2+,%1-).2'(#)*@%+*.%("+(%#$%>2$(%+91,#:#&.%8#("%("&%
5#-(2+,%"29+*$<%1#1&,#*&@j%$+#.%!"2.#/+*1,+'?+,3%i!"&-&%+-&%
$&5&-+,%9)5#*=%1+-($@%+*.%'-#(#'+,,/@%"+5#*=%("&$&%.#=#(+,%
.)20,&$%0,&*.%#*%+*.%9#--)-%("&%-&+,#$9%):%("&%1"/$#'+,%
+'()-$%#$%$)9&("#*=%("+(%8#,,%*&&.%$1&'#+,%+((&*(#)*%()%
&*=#*&&-%("&%*2+*'&$%("+(%8&%+$$)'#+(&%8#("%"29+**&$$3j

!"2.#/+*1,+'?+,%+..&.@%i!"&%(&'"*),)=/%#*%("#$%$1+'&%#$%
-+1#.,/%#91-)5#*=%+*.%*&8&-%()),$%("+(%'+*%.)%9)-&%+*.%
=&(%#(%.)*&%0&((&-%+-&%+,8+/$%')9#*=%+-)2*.@%$)%#(<$%"+-.%
()%&$(+0,#$"%+%0+$&,#*&%+*.%$(#'?%()%#(3%!"&%$&+-'"%#$%')*;
$(+*(@%:)-%("+(%*&B(%0&$(%("#*=%()%+'"#&5&%$)9&("#*=%("+(%

)\&-$%("&%+2.#&*'&%+%*&8%&B1&-#&*'&3j%U*%!"#$%"&@%
>2$(%8#("#*%("&%5#-(2+,%"29+*$<%1#1&,#*&@%+(%,&+$(%+%.)G;
&*%*&8%()),$%+*.%+11-)+'"&$%8&-&%(&$(&.3%D5&*(2+,,/@%
)*,/%+%"+*.:2,%8&-&%+%=)).%:#(%:)-%("#$%1-)>&'(3
i4*%("&%&*.@%&5&-/("#*=%8&%.)%#$%+0)2(%=&((#*=%+%$'&*&%
()%8)-?@j%$+#.%!"2.#/+*1,+'?+,3%iV)%+9)2*(%):%+-(#$(-/%
+*.%0&+2(/%8#,,%0,#*.%("&%+2.#&*'&%()%("&%,+'?%):%&9);
(#)*+,%')**&'(#)*3%!"+(%#$%8"&-&%+,,%)2-%+((&*(#)*%*&&.$%
()%-&9+#*%:)'2$&.%+$%8&%=&(%,)$(%#*%("&%&5&-;&9&-=#*=%
.#$')5&-/%):%(&'"*),)=/%+*.%8)-?:,)83j

SYNTHETIC BEINGS
iQ%8)-,.%8#(")2(%$/*("&(#'%"29+*$%#$%*)(%+*%)1(#)*%
+*/9)-&@j%&B1+,#*&.%!"2.#/+*1,+'?+,3%iR&%+-&%+,-&+./%
#*2*.+(&.%8#("%("&$&%+-(#:#'#+,,/%&*=#*&&-&.%.#=#(+,%
"29+*)#.$%+#9&.%+(%&,#'#(#*=%#*(#9+(&%-&$1)*$&$3%
R"&("&-%#(%#$%()%+2=9&*(%("&%+11&+-+*'&%):%+%-&+,%
1&-$)*%)-%()%1-).2'&%+%.#=#(+,%.)20,&@%)-%#:%("&%&*(#(/%#$%
+*%)-#=#*+,%'-&+(#)*@%-&=+-.,&$$%):%("&%12-1)$&@%$20(,&%
*2+*'&$%+-&%-&$1)*$#0,&%:)-%")8%8&,,%("#$%#,,2$#)*%8#,,%
"),.3j%

F&%1)#*(&.%()%$2''&$$:2,,/%&B&'2(&.%5&-$#)*$%#*%
9)5#&$%+*.%')99&-'#+,$%8"&-&%,+-=&-%02.=&($%"+5&%
+,,)8&.%:)-%("&%1+#*$(+?#*=,/%+'"#&5&.%.&(+#,$%()%0,&*.%
("&%+-(#:#'#+,%+*.%("&%-&+,%8#(")2(%#(%0-&+?#*=%+(%("&%
$&+9$3%iF)8&5&-@%8#("%5#-(2+,%1-).2'(#)*@%("&%=)+,%
#$%()%.&,#5&-%+%.&=-&&%):%0&,#&5+0#,#(/%#*%-&+,%(#9&%:)-%
#*;'+9&-+%5#$2+,%&\&'($@j%"&%$+#.3%iF&-&@%#(%0&')9&$%+%
:#*&%0+,+*'&%0&(8&&*%+'"#&5#*=%:#.&,#(/%+*.%"+5#*=%("&%
-#="(%)1(#9#G+(#)*%:)-%,+=;:-&&%1,+/0+'?3j

Sky FERREn voluNTEEREd TO HElp cREATe digITal coSTumES IN MARVElOUs DEsignER & tESt THE uDrapER plugIN IN UnREal ENgINe. WhiLE THE clothINg wAS fAR mORe REspONsiVE & ATtracTIVE wITh aLL THE cREASES IN THE flowINg mATERial, THE procESsINg powER REquiREd TO HAVE 30 OR mORedigITal acTOrs coSTumED thIS way wAS exORbITANt. 
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i4:%("&$&%(&'"*),)=#&$%8&-&%$),&,/%.&5&,)1&.%()%'+(&-%()%("#$%
)*&%#*.2$(-/@%#(%8)2,.%0&%&B)-0#(+*(%+*.%8)2,.%(+?&%:)-&5&-@j%
$+#.%!"2.#/+*1,+'?+,3%F&%&B1,+#*&.%")8%$/*("&(#'%0&#*=$%
-+*=#*=%:-)9%5#-(2+,%'"+-+'(&-$%()%.#=#(+,,/%9)-1"&.%)-%
9).#:#&.%+5+(+-$%+*.%+,,%$)-($%):%Q4;=&*&-+(&.%)-%+2=9&*(&.%
:&+(2-&$%("+(%')91,&9&*(%("&%+11&+-+*'&%$2'"%+$%(&B(%()%
$1&&'"@%,#1%$/*'%:)-%.200&.%,+*=2+=&$@%.&&1%:+?&@%&('3@%+-&%
2$&%'+$&$%0&#*=%&B1,)-&.%+'-)$$%+%-+*=&%):%+11,#'+(#)*$%:)-%
=+9#*=@%IK@%QK@%[K@%'2$()9&-%$211)-(@%&.2'+(#)*@%9&.#;
'#*&@%9&(+5&-$&@%+*.%)("&-%#*.2$(-#&$%("+(%+-&%+,,%-+1#.,/%+*.%
$#92,(+*&)2$,/%&9&-=#*=3

i!"+(%')*5&-=&*'&%):%$"+-&.%#*(&-&$($%#$%8"+(%#$%&B1&.#(#*=%
("&$&%+.5+*'&9&*($%+*.%#*'-&+$#*=%("&%-+*=&%):%8"+(%#$%
0&')9#*=%1)$$#0,&%()%+'"#&5&%+(%,)8&-&.%(#9&@%,+0)-@%+*.%
1-)'&$$#*=%')$($@j%"&%+..&.3

iQ$%+%1-).2'&-@%9/%#*$(#*'(%#$%()%"&,1%("&%.#-&'()-%+'"#&5&%
("&%$")($%*&&.&.%()%')*5&/%("&%$()-/@j%!"2.#/+*1,+'?+,%$+#.3%
i4*%("#$%#*$(+*'&@%8#("%!"#$%"&@%'3%P-+#=%-&T2#-&.%+%8)-,.%
1)12,+(&.%8#("%+%,+-=&%*290&-%):%K+=+92\#*$%#*%+%>2*?/+-.%
1+-+.#$&3j%N"))(#*=%("&$&%$'&*&$%+(%+*%WDO%5),29&%9&+*(%
("+(%("&%)*,/%8+/%()%+'"#&5&%("#$%8+$%()%#*(-).2'&%5#-(2+,%
"29+*$%#*%("&%YO%&*5#-)*9&*(%.#$1,+/&.%)*%("&%WDO%8+,,$3%

!"&%(&+9%&B1,)-&.%$&5&-+,%)1(#)*$%+*.%,))?&.%
+(%5+-#)2$%$),2(#)*$%0&:)-&%$(#'?#*=%()%("&%:&8%
("+(%=)(%#*(&=-+(&.%#*()%("#$%1#1&,#*&3%iD5&-/;
("#*=%8&%.#.%'+9&%:-)9%("&%$'-#1(%+*.%.#$'2$;
$#)*$%8#("%("&%.#-&'()-%)*%")8%"&%8#$"&.%()%
:#,9%("&$&%$'&*&$@j%"&%&B1,+#*&.3%DB(&*$#5&%
+9)2*($%):%.&(+#,%+0)2(%("&$&%$")($%8&-&%&B;
(-+'(&.%:-)9%*29&-)2$%v))9%'+,,$%+*.%N,+'?%
'"+**&,%&B'"+*=&$%("+(%8&-&%')91#,&.%#*()%
+%JOX%8)-?:,)8%.#+=-+9%0/%V"+*%W&%("+(%
=)(%(-+*$,+(&.%#*()%1-&5#$%0/%W&%+*.%b)#*+%
X-&&9+*3%W+(&-@%("&/%8&-&%(-+*$,+(&.%#*()%
+*#9+(#)*%0,2&1-#*($%0/%D-#'+%J&*?%()%=&(%
("&$&%.#=#(+,%&B(-+$%-&+./%:)-%1,+'&9&*(%#*%
("&%YO%&*5#-)*9&*(%)*%("&%WDO%8+,,$3

THE viRTual humANs’ wORkgrOUp closely coLLabORATED 
wITh THE diREcTOr & cINemATograpHEr thrOUghOUt aLL 
STagES OF producTIOn, ENsurINg THAt THEir cREATiVE 
vISION wAS REfLEctED IN THE placeMENt OF THE digITal 
acTOrs wIThIN THE viRTual ENvirONMENts. ThIS HElpED 
TO eFFecTIVEly cONVEy THE STORy bEAts & emoTIOnal 
cORe OF EAch scENe. INtricATe STORyboARds & pREvIS 
HElpED nail THE pERFORmANcES REquiREd IN EAch shot 
by maPPINg OUt specific acTIOns TO cREATe compLEx 
ANimATION sequENcES cONtroLLED ON THE fly wITh 
cuSTom blueprINts usINg a game cONtroLLER
OR ASsignED keyboARd STrokES.

PavAN Balagam LEd THE cHArge AS THE viRTual humANs supERvISOR & rAN THE tESts, & cONfiguREd THE procESsES 
THAt wERe moST suITabLE FOR OUr unique pipelINe. IN 
thIS tESt, usINg a SilVErdraft machINe wITh a similAR cONfigurATION TO wHAt wAS beINg usED AT THE INtENDEd LED STage, Balagam HAd 62 unique MetaHumANs wITh 40 

plus unique ANimATIONs play wIThOUt lag AT (LEVEl OF 
DEtail) LOD 4 wITh no grOOm, no HAir (ONly eyebrows), 

wITh 1K textuREs, & no ENvirONMENt OR ray tracINg. 

Balagam usED THE LOOk AT cONtrol IN UnREal ENgINe TO get 
THE digITal backgrOUND acTOrs TO focus THEir ATtENTION IN THE diREcTIOn OF THE STORy moVEMENt trANspirINg ON THE physical STage IN coHEsION wITh THE REal acTOrs. AN empty acTOr wITh no mESh, REpREsENTED HERE by THE (REd, blue, AND yeLLow) 3D AxIS, cOUld be moVEd, IN REal TIme, TO coINciDE wITh THE acTIOns ON THE STage TO cONtrol
wHERE THE digITal acTOrs wOUld turn TO & lOOk AT.
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i!"&%.#-&'()-<$%$"))(#*=%$(/,&%+,$)%+\&'(&.%")8%8&%
+11-)+'"&.%("&%8)-?:,)8@j%$+#.%!"2.#/+*1,+'?+,3%
J+((&-$)*%"+$%+%*+(2-+,%=#:(%:)-%8)-?#*=%8#("%'"#,.-&*%
L("&%1-#9+-/%'+$(%9&90&-$%):%("#$%$")8M3%U*'&%"&%"+$%
+((+#*&.%("&%-&T2#-&.%()*+,#(/%+*.%9)9&*(29%#*%("&%
1&-:)-9+*'&$@%"&%,#?&$%()%?&&1%("&%(+?&$%=)#*=%+*.%
.)&$*<(%'+,,%'2(%2*(#,%+%:&8%5+-#+(#)*$%$+(#$:/%"#$%=)+,$%
:)-%("&%$")(3%i!"#$%#*(-).2'&.%+%2*#T2&%'"+,,&*=&%#*%
")8%8&%.&$#=*&.%("&%+*#9+(#)*%0,2&1-#*($@j%&B1,+#*&.%
!"2.#/+*1,+'?+,3%F&%$"+-&.%")8%()%02#,.%&*.,&$$,/%
,))1+0,&%+*#9+(#)*$%("+(%$9))(",/%(-+*$#(#)*%#*()%)*&%
+*)("&-3%!"&%(&+9%+(%("&%$(+=&%"+.%5+-#)2$%02(()*$%
+$$#=*&.%8#("%(-#==&-$%()%,+2*'"%+*%+*#9+(#)*%#*%')*;
>2*'(#)*%8#("%("&%+'(#)*%)*%$(+=&%8#("%("&%,#5&%+'()-$3%
R"#,&%("&$&%+'()-$%8)2,.%-&$&(%0&(8&&*%(+?&$%()%
-&(2-*%()%("&%$(+-(%1)$#(#)*%):%+%$'&*&@%("&%5#-(2+,
+'()-$%8&-&%+,$)%-&T2#-&.%()%.)%("&%$+9&3

eND-To-END VIRTUAL 
PRODUCTIOn
!"2.#/+*1,+'?+,%"+$%1-&$&*(&.%:#*.#*=$%+-)2*.%
("&%5#-(2+,%"29+*$<%1#1&,#*&@%("&%:2(2-&%):%$/*("&(#'%
"29+*$@%+*.%9+*/%):%("&%)("&-%&*.;();&*.%5#-(2+,%
1-).2'(#)*%8)-?:,)8%+'')91,#$"9&*($%+*.%,&+-*#*=%
+'T2#-&.%:-)9%!"#$%"&%+(%5+-#)2$%#*.2$(-/%&5&*($@%
#*',2.#*=%("&%FJQ%!&'"%K&(-&+(%dkdd@%VQS%W+$%I&=+$%
qdd@%+*.%5D!P%+(%N4^^KQJF%qdd3

iU*&%):%("&%#91)-(+*(%("#*=$%+0)2(%("&$&%1-)>&'($%+(%
D!P%#$%("+(%0&/)*.%("&%$")-(%:#,9@%+,,%):%("&%,&+-*#*=%
=+("&-&.%+,)*=%("&%8+/%:-)9%("&%.#\&-&*(%')*(-#0;

2()-$%+*.%1+-(*&-$@%("#$%0&+2(#:2,%'),,+0)-+(#)*%):%=-&+(%
9#*.$%("+(%')9&%()=&("&-%=&($%'+1(2-&.%+*.%$"+-&.%#*%+*%
)1&*;$)2-'&%.)'29&*(%8#("%("&%#*.2$(-/%$)%("&/%'+*%1#'?%
8"+(%("&/%*&&.%+*.%')*(-#02(&%()8+-.%:#,,#*=%("&%=+1$%
#*%(&'"*),)=/%+*.%("&%)*=)#*=%')*5&-$+(#)*@j%!"2.#/+*;
1,+'?+,%$+#.3%!"&%D!P<$%1-&5#)2$%1-)>&'(@%8+99-%/:;%,#@%
"+.%+%8"#(&%1+1&-%("+(%8+$%8#.&,/%'#-'2,+(&.%+*.%')*(-#0;
2(&.%()%#*:)-9&.%.#$'2$$#)*$%+0)2(%5#-(2+,%1-).2'(#)*3

R#("%("&%!"#$%"&%8"#(&%1+1&-@%("&%(&+9%+#9$%()%=)%&5&*%
:2-("&-%+*.%.&,5&%#*()%("&%(&'"*),)=/%0&#*=%+.)1(&.%
8#.&,/%#*%("&%#*.2$(-/3%iU2-%=)+,%#$%()%#.&*(#:/%("&%+-&+$%
8"&-&%8&%'+*%#*(-).2'&%$(+*.+-.#G+(#)*@j%!"2.#/+*1,+'?;
+,%&B1,+#*&.3%i!"&%)("&-%)0>&'(#5&%#$%()%#.&*(#:/%")8%()%
'-&+(&%+%=)).%(-+*$#(#)*%:)-%1&)1,&%:-)9%)("&-%:#&,.$%+*.%
#*.2$(-#&$%8")%(+?&%("#$%)*%+$%+%$&')*.%'+-&&-3j%!"&$&%#*;
.#5#.2+,$%0-#*=%*&8%1&-$1&'(#5&$%()%("&%1#1&,#*&%02(%9+/%
-&T2#-&%&.2'+(#)*%+*.%(-+#*#*=3

iU*&%):%(")$&%("#*=$%#$%'2,(2-&@j%!"2.#/+*1,+'?+,%$(+(&.3%
iR&%"+5&%1&)1,&%:-)9%(&'"*),)=/@%("&%(-+.#(#)*+,%:#,9%
02$#*&$$@%=+9#*=@%+*.%5#$2+,%&\&'($%A%+,,%):%("&$&%92$(%
')9&%()=&("&-%:)-%+%$")8%,#?&%("#$%()%"+11&*3j%!"&$&%
.#\&-&*(%#*.2$(-#&$%"+5&%("&#-%)8*%'2,(2-+,%9#*.$&($%+*.%
8+/$%):%')992*#'+(#*=@%9+?#*=%#(%.#\#'2,(%()%1-#)-#(#G&%
+*.%')992*#'+(&%&\&'(#5&,/3%!"&%(&+9%+#9$%()%#.&*(#:/%
+%$(+*.+-.%8+/%):%)1&-+(#*=%("+(%+,,)8$%+,,%1+-(*&-$%()%
')992*#'+(&%&\#'#&*(,/%+*.%+5)#.%-&.2*.+*'/%)-%9#$$&.%
)11)-(2*#(#&$3

U*&%#91)-(+*(%+$1&'(%):%("&%1-)>&'(%#$%("&%1+-(#'#1+(#)*%):%
9+*2:+'(2-&-$%+*.%(&'"*),)=/%1-)5#.&-$%8")%>)#*%("&%:#,9%
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()%0+((,&;(&$(%("&#-%1-).2'($%+*.%$&-5#'&$%+*.%0&((&-%+,#=*%
("&#-%-)+.9+1%()%8"&-&%("&%#*.2$(-/%#$%"&+.#*=3%U*&%
&B+91,&%):%$2'"%+%9+*2:+'(2-&-%#$%N(-+(+$/$%8"#'"%8+$%
0-)2="(%)*()%("&%1-)>&'(%0/%R+')9%()%YO%1-#*(%+$$&($%
'-&+(&.%0/%("&%1-).2'(#)*%.&$#=*&-3%!"#$%$+5&.%(#9&%+*.%
,+0)-%')91+-&.%()%'2$()9;02#,.#*=%("&93%i!"&$&%?#*.$%
):%#**)5+(#5&%8+/$%):%2$#*=%(&'"*),)=/%("+(%#$%)2(%("&-&%
()%"&,1%+%1-).2'(#)*%9)5&%:+$(&-%+*.%'-&+(&%9)-&%0&,#&5;
+0,&%+*.%&*=+=#*=%("#*=$%A%("+(<$%0&&*%+%>)2-*&/@j%!"2.#;
/+*1,+'?+,%$+#.3%iR&%8+*(%()%&*$2-&%("+(%("&%8"#(&%1+1&-%
(-+*$,+(&$%+,,%("#$%#*()%=-&+(%,&+-*#*=%:)-%("&%')992*#(/3j

BLEND IN TO LET
THE SCENE SHINE
i^+9#*=%+*.%:#,99+?#*=%2$&%(8)%.#\&-&*(%,+*=2+=&$@j%
!"2.#/+*1,+'?+,%&B1,+#*&.3%i4*%=+9#*=@%("&%:)'2$%-&9+#*$%
()%&*=+=&%("&%2$&-%#*%+*%#99&.#+(&%8+/3%g)2<-&%-&$1)*.;
#*=%()%$)9&("#*=3%!"#*=$%+-&%+,8+/$%"+11&*#*=3%g)2<-&%
+,8+/$%)*%("&%9)5&@%+*.%/)2-%0)./%+*.%9#*.%&*=+=&%
+(%("+(%,&5&,3%R#("%9)5#&$@%#(<$%("&%)("&-%8+/%+-)2*.3%
g)2-%0)./%-&9+#*$%1+$$#5&@%02(%/)2-%9#*.%+*.%"&+-(%+-&%
+'(#5&,/%&*=+=&.%8#("%("&%&9)(#)*$%):%("&%'"+-+'(&-$%+*.%
("&%)5&-+,,%$()-/3j

4*%:#,9%1-).2'(#)*@%+,,%&,&9&*($@%$2'"%+$%92$#'@%'+9&-+@%
$)2*.@%+*.%)("&-%.&1+-(9&*($@%92$(%1,+/%+%$211)-(#*=%
-),&%+*.%-&9+#*%#*5#$#0,&@%8#("%>2$(%&*)2="%1-&$&*'&%()%
:2,,/%#99&-$&%("&%+2.#&*'&%#*%("&%$()-/3%i4:%+*/%)*&%("#*=%
$(+*.$%)2(%)*%#($%)8*@%("&%:#,9%:+#,$@j%!"2.#/+*1,+'?+,%
$+#.3%iD5&-/("#*=%"+$%()%1,+/%+%$211)-(#*=%-),&%+*.%$(+/%
#*5#$#0,&3%!"&-&%#$%>2$(%&*)2="%):%#(%()%12(%/)2%#*%("&%$()-/3%
Q'-)$$%+,,%(&+9$@%("+(%2*.&-$(+*.#*=%+*.%1-):#'#&*'/%#*%
:#,9%,+*=2+=&%+*.%=-+99+-%#$%*&'&$$+-/%:)-%9&+*#*=:2,%
+*.%&\&'(#5&%')992*#'+(#)*3j

NEXT BIG BENCHMARK
!"2.#/+*1,+'?+,%$(+(&.@%iF29+*$%+-&%2*1-&.#'(+0,&%

+*.%52,*&-+0,&3%N#91,&%&5&*($%()%$)9&@%9+/%&+$#,/%
'-#11,&%)("&-$3%U2-%=#:($%+-&%2*#T2&@%+*.%8&%

"+5&%:,+8$%("+(%+-&%2*,#?&%)("&-$3%O&$1#(&%

("#$@%8&%:+,,%#*%,)5&@%8&%$2-5#5&%9+*/%:+#,2-&$@%+*.%'),,&';
(#5&,/@%8&%"+5&%-&9+#*&.%+%-&$#,#&*(%$1&'#&$3j%Q$%("&%8)-,.%
&*(&-$%("&%+=&%):%("&%E&(+5&-$&@%"&%8)*.&-$%8"&("&-%
5#-(2+,%8)-,.$%8#,,%-&:,&'(%"29+*%$)'#&(/%+$%8&%?*)8%#(%)-%
#:%#(%8#,,%(+?&%+%.#\&-&*(%1+("3%

F&%&B1,+#*&.%:2-("&-@%iE+'"#*&%,&+-*#*=%9+/%0&%&9;
1,)/&.%()%,&+-*%:-)9%,+-=&%.+(+%$&($@%02(%")8%.)%/)2%
'+1(2-&%("&%$20')*$'#)2$%+$1&'($%):%"29+*$%("+(%+-&%
*)(%'+1(2-&.%&B(&-*+,,/@%+*.%/&(@%#(%#$%?*)8*%()%#*:,2&*'&%
8")%8&%+-&%0/%+0)2(%rky;rny%):%8"/%8&%:&&,@%("#*?@%+*.%
0&"+5&%+%'&-(+#*%8+/3%!"&%&("#'+,%+*.%9)-+,%T2&$(#)*$%
+-&%9)-&%'-#(#'+,%("+*%("&%')99&-'#+,%)*&$3%R&%"+5&%()%
0&%0),.%&*)2="%()%+$?%"+-.%T2&$(#)*$%+*.%()%1)#*(%)2(%
("&%&,&1"+*(%#*%("&%-))93%V)%)*&%1&-$)*%)-%')-1)-+(#)*%
'+*%0&%"+*.&.%("&%+2(")-#(/%()%)1&-+(&%8#("%')91,&(&%
#912*#(/%#*%")8%("#$%:2(2-&%#$%8-#((&*3j

DO IT DIFFERENTLY
NEXT TIME
iP-&+(#*=%0&,#&5+0,&%$/*("&(#'%0&#*=$%-&T2#-&$%+%,)(%):%
8)-?@j%!"2.#/+*1,+'?+,%$+#.3%i4(<$%#91)-(+*(%()%"+5&%+';
'&$$%()%("&%-&$)2-'&$%+*.%(#9&%()%9+?&%#(%"+11&*3j

iR)-?#*=%)*%+%5),2*(&&-;$211)-(&.%$")-(%:#,9%9+/%=#5&%
2$%$)9&%+*$8&-$@%02(%#(%.)&$*<(%1-)5#.&%("&%T2+,#(/%8&%
8+*(@j%"&%+..&.3%i!"#$%#$%*)(%+%-&:,&'(#)*%):%("&%')*(-#0;
2()-$<%+0#,#(#&$3%4*%:+'(@%8"+(%("&/<5&%+'"#&5&.%#$%-&9+-?;
+0,&%=#5&*%("&%,#9#(&.%-&$)2-'&$%("&/%"+.3j

i!)%9+?&%1-)=-&$$@%8&%*&&.%()%+..-&$$%("&%02.=&(%:#-$(@j%
"&%')*',2.&.3%i!"#$%8+/@%&5&-/)*&%#*5),5&.%'+*%:2,,/%
&*=+=&%+*.%12(%#*%("&%*&'&$$+-/%&\)-(%+*.%(#9&%()%9+?&%
("&%1-).2'(%("&%0&$(%#(%'+*%0&3j%■

ADDITIONAL LINKS
• M,/E",')0*3'</%<*3'0D%&T@-%$0Y+*?AZ4822&,FEK[KK\0

C,#0K0<0D"'3"(',#\0=.2.(/0I[/E\0K[KK]
• M./.&"0%@04#3/E"/8501"832(0830C828/,-0*3/"&/,839"3/0

Y^;=0?"5E06"/&",/0K[KK\0_8&/.,-0;&%'.5/8%304.F"&("(<
(8%30<0?."(',#\0M"O&.,&#0KK3'\0K[KK]

• A&",/8+8/#0830/E"0=2"0%@06",-<?89"0;E%/%<6",-0
D%&-'<1.8-'8320@%&0_8&/.,-0;&%'.5/8%30
Y`=10K[KK\0R%3',#\0=F&8-0KQ\0K[KK]0
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https://www.youtube.com/watch?v=G1xpckbFf84
https://www.youtube.com/watch?v=G1xpckbFf84
https://www.youtube.com/watch?v=SECna3M5VXg
https://www.youtube.com/watch?v=SECna3M5VXg
https://www.youtube.com/watch?v=SECna3M5VXg
https://www.youtube.com/watch?v=c9rZL10d4lM
https://www.youtube.com/watch?v=c9rZL10d4lM
https://www.youtube.com/watch?v=c9rZL10d4lM


=66:\0,0-",'"&08305,9"&,0,3'0-82E/8320(#(/"9(\0
E,(0(8238@85,3/-#05%3/&8O./"'0/%0@8-99,T8320a0
+8&/.,-0F&%'.5/8%30,'+,35"9"3/(J

ARRI’S legacy in lens
& Camera development
Q$%+%,&+.#*=%.&$#=*&-%+*.%9+*2:+'(2-&-@%QKK4%"+$%1-)5#.&.%$/$;
(&9%$),2(#)*$%:)-%:#,9@%0-)+.'+$(@%+*.%9&.#+%#*.2$(-#&$@%&+-*#*=%lr%
N'#&*(#:#'%+*.%!&'"*#'+,%Q8+-.$%:-)9%QEJQN%:)-%#($%')*(-#02(#)*$%%3

THE ARRI ALEXA mini lf’s
role in fathead
X)-%!"#$%"&@%i!"&%QKK4%QWD[Q%E#*#%WX%8+$%+*%)05#)2$%'")#'&@j%
$+#.%+*%QKK4%$1)?&$1&-$)*3%4($%02#,(;#*%-&+,;(#9&%'+9&-+%+*.%,&*$%
9&(+.+(+%("-)2="%QKK4<$%CEP;]%QKK4%W#5&%W#*?%E&(+.+(+%J,2=;#*%
:)-%C*-&+,%D*=#*&%+*.%*+(#5&%=&*,)'?%9+.&%#(%#.&+,%:)-%+''2-+(&%
$/*'"-)*#G+(#)*%#*%5#-(2+,%1-).2'(#)*%%3

INNOVATIVE FEAUTRES OF
the alexa mini lf 
!"&%E#*#%WX%2$&$%("&%$+9&%,+-=&%:)-9+(%QWDI%Y%Qd[%$&*$)-%+$%
("&%QWD[Q%WX@%,#9#(#*=%("&%.&1("%):%:#&,.%+*.%9#*#9#G#*=%9)#-z%
+-(#:+'($3%i4(%#$%+%]3nb%$&*$)-%8#("%]]]w%B%Ykre%1")()$#(&$@j%("&%
$1)?&$1&-$)*%.&(+#,&.@%"#=",#="(#*=%("&%$&*$)-<$%.#9&*$#)*$%+*.%
#9+=&%'#-',&%-&T2#-&9&*($%%3

Recording Media:
Codex Compact Drive
!"&%QWD[Q%E#*#%WX%2(#,#G&$%("&%P).&B%P)91+'(%O-#5&%#*%l%!S%+*.%
d%!S%$#G&$@%i$1&'#:#'+,,/%.&$#=*&.%#*%("&%$9+,,%:)-9%:+'()-%8#("%+%
*&8&-%:,+$"%(&'"*),)=/@j%+'')-.#*=%()%("&%QKK4%-&1-&$&*(+(#5&3%!"#$%
.&5&,)19&*(%.&9)*$(-+(&$%QKK4<$%')99#(9&*(%()%&\#'#&*(%+*.%
+.+1(+0,&%-&')-.#*=%9&.#+%%3

CODEX High Density 
Encoding (HDE) Efficiency
O+*&%S-&"9@%+%1-).2'(#)*%(&'"*),)=#$(@%&91"+$#G&.@%iP).&B%
FOD%#$%+*%&\&'(#5&%8+/%()%-&.2'&%("&%.+(+%:))(1-#*(%):%QKK4KQR3j%
F&%-&')=*#G&.%#($%+0#,#(/%()%9+#*(+#*%T2+,#(/%8"#,&%-&.2'#*=%:#,&%
$#G&$@%("2$%&*"+*'#*=%8)-?:,)8%&\#'#&*'/3%F)8&5&-@%:)-%!"#$%"&@%
iQKK4KQR%8+$%("&%:+$(&$(%8+/%()%)\,)+.%92,(#1,&%9+=$%+(%)*'&@j%
S-&"9%&B1,+#*&.@%'"))$#*=%#(%)5&-%FOD%.2&%()%$):(8+-&%')91+(#;
0#,#(/%')*'&-*$%%3

ARRI’s Supportive
Philosophy in Filmmaking
QKK4%5+,2&$%$211)-(#*=%$()-/(&,,&-$%8#("%#**)5+(#5&%()),$3%

i!"&-&%#$%+%=-&+(%$&*$&%):%')992*#(/%+*.%*2-(2-&@j%("&%')91+*/%
&B1-&$$&.@%-&:,&'(#*=%)*%8&,')9#*=%("&%!"#$%"&%(&+9%()%("&#-%
S2-0+*?%P-&+(#5&%N1+'&<$%5#-(2+,%1-).2'(#)*%$(+=&%:)-%(&$(#*=%+*.%
&B1&-#9&*(+(#)*%%3

Guidance from Stephan 
Ukas-Bradley for 
Filmmakers
N(&1"+*%C?+$;S-+.,&/@%QKK4%IJ%):%$(-+(&=#'%02$#*&$$%.&5&,)19&*(%
+*.%(&'"*#'+,%9+-?&(#*=@%"#=",#="(&.%("&%#91)-(+*'&%):%(&$(#*=%
5#-(2+,%1-).2'(#)*%(&'"*),)=#&$3%iP)992*#'+(#)*%#$%?&/%)*%+*/%
$&(@j%C?+$;S-+.,&/%+.5#$&.@%2*.&-$')-#*=%("&%*&&.%:)-%+%$(-)*=%
-&,+(#)*$"#1%0&(8&&*%("&%QO%+*.%5#-(2+,%1-).2'(#)*%$21&-5#$)-3

Emphasizing Preparedness
in Virtual Production
C?+$;S-+.,&/%-&')99&*.&.%2*.&-$(+*.#*=%:#B&.%+*.%:,&B#0,&%
+$1&'($%8"#,&%$"))(#*=%)*%+%5),29&3%iQ%:+#,2-&%()%')992*#'+(&%
(")$&%5+-#+0,&$%+"&+.%):%(#9&%'+*%,&+.%()%2*&B1&'(&.%)2(')9&$@j%
"&%'+2(#)*&.@%+.5#$#*=%)*%("&%#91)-(+*'&%):%1-&1+-#*=%9).&,$@%
(&B(2-&$@%,#="(#*=@%+*.%$'&*&%)1&-+(#)*$%8&,,%#*%+.5+*'&%%3

The Potential of
Virtual Production
iI#-(2+,%1-).2'(#)*%#$%+%2*#T2&%&B&-'#$&%+$%#(%(-2,/%(+?&$%$&&#*=%
#(%()%0&,#&5&%#(@j%C?+$;S-+.,&/%$+#.@%"#=",#="(#*=%("&%(-+*$:)-9+;
(#5&%1)(&*(#+,%):%5#-(2+,%1-).2'(#)*%#*%:#,99+?#*=3%F&%&*')2-+=&.%
(-+.#(#)*+,%:#,99+?&-$%()%&*=+=&%8#("%5#-(2+,%1-).2'(#)*%=&+-%()%
2*.&-$(+*.%#($%0&*&:#($%+*.%+.+1(%'2--&*(%8)-?:,)8$%()%*&8%&*5#;
-)*9&*($%%3

ARRI’s REVEAL Color Science 
& Current Products
iP2--&*(%QKK4%1-).2'($%,&*.%8&,,%()%("#$%(/1&%):%&*5#-)*9&*(%:)-%
("&#-%"#="%./*+9#'%-+*=&@j%C?+$;S-+.,&/%)0$&-5&.@%-&:&--#*=%()%
WDO%5),29&%$"))(#*=3%F&%+,$)%#*(-).2'&.%QKK4<$%KDIDQW%P),)-%
N'#&*'&@%2(#,#G&.%0/%QWD[Q%Yn%+*.%+''&$$#0,&%#*%1)$(;1-).2'(#)*%
:)-%)("&-%QKK4%'+9&-+$@%8"#'"%0-#*=$%:#,9&.%#9+=&-/%',)$&-%()%
"29+*%1&-'&1(#)*3%■
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THE GENESIS OF MOVE AI: 
LAYING THE GROUNDWORK FOR 
INNOVATION
t)"*%^-+0)8$?#@%')99&-'#+,%.#-&'()-%+(%E)5&%Q4@%-&')2*(&.%("&%
9)(#)*%'+1(2-&%:#-9<$%#*'&1(#)*@%8"#'"%0&=+*%8#("%+%:)'2$%)*%
$1)-($%(-+'?#*=%+*.%0#)9&'"+*#'+,%+*+,/$#$3%!"#$%5&*(2-&%T2#'?,/%
+.+1(&.%()%("&%02-=&)*#*=%.&9+*.$%):%5#-(2+,%&B1&-#&*'&$%+*.%
YO%8)-,.$@%&B1+*.#*=%#($%-&+'"%+*.%'+1+0#,#(#&$3%iN#*'&%("&*@%("&%
02$#*&$$%"+$%.&5&,)1&.%()%+..-&$$%$&5&-+,%)11)-(2*#(#&$%#*%("&%
9+-?&(@j%^-+0)8$?#%*)(&.@%"#=",#="(#*=%E)5&%Q4<$%&5),2(#)*%+*.%
.#5&-$#:#'+(#)*3

CARVING A NICHE IN MOTION 
CAPTURE: DEFINING MOVE AI’S 
UNIQUE POSITION
^-+0)8$?#%&91"+$#G&.%E)5&%Q4<$%-),&%#*%.&9)'-+(#G#*=%9)(#)*%
'+1(2-&%(&'"*),)=/@%0-)+.&*#*=%#($%+11,#'+(#)*%0&/)*.%:#,9%+*.%
5#.&)%=+9&%.&5&,)19&*(3%!"&%')91+*/<$%&*(-/%#*()%#*.2$(-#&$%
,#?&%$1)-($@%:+$"#)*@%+*.%92$#'%$#=*#:#&$%#($%$2''&$$%#*%9+?#*=%
9)(#)*%'+1(2-&%9)-&%+''&$$#0,&3%F&%$(-&$$&.%("&%#91)-(+*'&%):%
"#=";T2+,#(/%')*(&*(%#*%.#=#(+,%+*.%5#-(2+,%8)-,.$@%+$$&-(#*=%("+(%
&B'&,,&*'&%#*%')*(&*(%#$%'-2'#+,%:)-%2$&-%&*=+=&9&*(3

ENHANCING VIRTUAL 
PRODUCTION: MOVE AI’S 
USER-CENTRIC APPROACH
V#+,,%F&*.-/@%IJ%):%1+-(*&-$"#1$%+(%E)5&%Q4@%&,+0)-+(&.%)*%("&%
')91+*/<$%&\)-($%()%$(-&+9,#*&%("&#-%(&'"*),)=/%:)-%0&((&-%2$&-%
&B1&-#&*'&%+*.%-&$2,($3%F&%"#=",#="(&.%("&%$#=*#:#'+*'&%):%("&#-%
*&8%2$&-%.)'29&*(+(#)*%$#(&%LE//F()bb'"+"-%F"&(J9%+"J,8b
'%5(b$"-5%9"bM%#*%+$$#$(#*=%2$&-$%#*%+'"#&5#*=%)1(#9+,%)2(;
')9&$3%iR&<5&%:)2*.%("+(%8"&*%2$&-$%:),,)8%("&%.)'$%1-&'#$&,/@%
("&/%"+5&%+%=-&+(%2$&-%&B1&-#&*'&%+*.%-&$2,(@j%F&*.-/%&B1,+#*&.3%

Q..#(#)*+,,/@%"&%9&*(#)*&.%("&%(#9&%$1&*(%")*#*=%8)-?:,)8$%
+*.%9+?#*=%("&#-%.)'29&*(+(#)*%9)-&%+''&$$#0,&%)*,#*&%$#*'&%
("&%!"#$%"&%1-)>&'(3

THE FUTURE OF REAL-TIME 
MOTION CAPTURE:
MOVE AI’S INNOVATION
F&*.-/%$"+-&.%#*$#="($%#*()%E)5&%Q4<$%21')9#*=%-&+,;(#9&%
$/$(&9@%$&(%()%0&%.&1,)/&.%#*%Q1-#,%dkdd3%!"#$%$/$(&9%#$%
&B1&'(&.%()%-2*%+(%+*%#*#(#+,%9+B#929%):%ek%:1$%8#("%+11-)B;
#9+(&,/%+%Ykk9$%.&,+/@%')**&'(#*=%.#-&'(,/%()%C*-&+,%D*=#*&%
5#+%W#5&%W#*?3%!"#$%#**)5+(#)*%+#9$%()%&*+0,&%-&+,;(#9&%'"+-;
+'(&-%+*#9+(#)*%):%21%()%:#5&%1&-:)-9&-$@%$#=*#:/#*=%+%,&+1%#*%
9)(#)*%'+1(2-&%(&'"*),)=/3%F&*.-/%+,$)%9&*(#)*&.%)*=)#*=%
&\)-($%()%$()-&%"#="&-%:-+9&%-+(&%.+(+%,)'+,,/%+*.%12$"%#(%()%
("&%',)2.%.2-#*=%1-).2'(#)*@%+%$(&1%()8+-.$%+'"#&5#*=%&*;
"+*'&.%-&$2,($%#*%-&+,;(#9&%+11,#'+(#)*$3

THE ROAD AHEAD: PIONEERING 
IN VIRTUAL INTERACTION
F&*.-/%.#$'2$$&.%("&%#91)-(+*'&%):%$/*'"-)*#G#*=%.+(+%
:&&.$%:)-%$2''&$$:2,%5#-(2+,%1-).2'(#)*%+*.%("&%*&&.%:)-%
,)8;,+(&*'/%$/$(&9$@%$(+(#*=@%iQ,,%$/$(&9$%8#,,%*&&.%()%-2*%+(%
+$%,)8;,+(&*'/%+$%1)$$#0,&%L$20;Y%:-+9&$M%()%+'"#&5&%("#$3j%
!"#$%:)'2$%)*%9#*#9#G#*=%,+(&*'/%#$%1+-(%):%E)5&%Q4<$%')9;
9#(9&*(%()%12$"#*=%("&%0)2*.+-#&$%):%5#-(2+,%1-).2'(#)*
+*.%9)(#)*%'+1(2-&%(&'"*),)=/3%■
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WACOM’S PRINCIPLE 

OFINNOVATION
R+')9<$%=2#.#*=%1-#*'#1,&%#$%12((#*=%("&%'2$()9&-@%

2$&-@%+*.%'-&+()-%:#-$(3%!"&/%:)'2$%)*%.&,#5&-#*=%

+%"+-9)*#)2$%&B1&-#&*'&%0&(8&&*%("&%+-(#$(%+*.%

("&%.#=#(+,%8)-,.3%!"&#-%+11-)+'"%#*5),5&$%8)-?;

#*=%0+'?8+-.%:-)9%2$&-%*&&.$%+*.%#*(&=-+(#*=%

("&#-%(&'"*),)=/%1#1&,#*&%()%&*"+*'&%("&%+-(#$(#'%

&B1&-#&*'&3%

COLLABORATING WITH 

THE FATHEAD TEAM
R+')9<$%#*5),5&9&*(%8#("%("&%!"#$%"&%1-)>&'(%

0&=+*%8#("%+*%#*(-).2'(#)*%0/%D-#?%R&+5&-%):%D!P3%

K&')=*#G#*=%("&%#**)5+(#5&%&\)-($%):%("&%!"#$%"&%

(&+9@%R+')9%.&.#'+(&.%-&$)2-'&$%()%8)-?#*=%

',)$&,/%8#("%("&93%iU2-%9)(#5+(#)*%8+$%()%$211)-(%

#**)5+(#)*%#*%("&%'-&+(#5&%1-)'&$$A1-)5#.#*=%

'-&+()-$%9)-&%')*(-),%)5&-%("&%')*(&*(%1#1&,#*&@j%

R+')9%&B1,+#*&.3%i!"#$%1+-(*&-$"#1%+#9&.%()%

+..-&$$%1-&$&*(%'"+,,&*=&$%+*.%+*(#'#1+(&%:2(2-&%

)11)-(2*#(#&$%#*%'-&+(#5&%$()-/(&,,#*=%%3j

ENHANCING THE ROLE 

OF TECHNICAL ARTISTS

4*%'),,+0)-+(#)*%8#("%("&%!"#$%"&%(&+9@%R+')9%

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

1-).2'(#)*3%!"&/%&91"+$#G&.%2*.&-$(+*.#*=%("&%

'-&+()-$<%*&&.$%+*.%#*(&=-+(#*=%$2#(+0,&%(&'"*),;

)=/%()%$211)-(%("&$&%-&T2#-&9&*($3%R+')9%"+$%

$211)-(&.%(&'"*#'+,%+-(#$($@%1-)5#.#*=%()),$%,#?&%

:,&B#0,&%')*(-),%$2-:+'&$%:)-%-&+,;(#9&%&*=#*&$%+*.%WDO%
8+,,$3%!"#$%$211)-(%&*+0,&$%+-(#$($%()%'-&+(&%')*(-),%
#*(&-:+'&$%8#("%:+9#,#+-%R+')9%1&*%+*.%()2'"%.&5#'&$@%
$(-&+9,#*#*=%5#-(2+,%1-).2'(#)*<$%'-&+(#5&%+*.%(&'"*#'+,%
1-)'&$$&$%%3

RECOGNIZING 
CONTRIBUTIONS & 
FOSTERING INNOVATION
R+')9%+'?*)8,&.=&.%("&%')*(-#02(#)*$%):%!#9%K&"+@%
+%')*(-+'()-%:)-%+%$1&'#:#'%1-)>&'(@%+*.%"#=",#="(&.%("&%
#91)-(+*'&%):%'-&.#(#*=%0)("%R+')9%+*.%!#9%K&"+%
O#=#(+,%:)-%("&#-%'),,+0)-+(#5&%&\)-($%,&+.#*=%21%()%FJQ%
!&'"%K&(-&+(%dkdd%%3

FORMING THE WACOM 
THINK TANK
!"&%R+')9%("#*?%(+*?@%:)-9&.%0/%D!P%+*.%!"#$%"&%
1-).2'(#)*%1+-(#'#1+*($@%#$%+%"20%:)-%$"+-#*=%&B1&;
-#&*'&$%+*.%#*$#="($%#*%5#-(2+,%1-).2'(#)*%1#1&,#*&$3%
!"#$%*&(8)-?%):%=,)0+,%#**)5+()-$%.#$'2$$&$%("&%2$&%
):%R+')9%1-).2'($@%,#?&%("&%P#*(#T%J-)@%()%#91-)5&%
#*(&-+'(#5#(/%+*.%#.&+%&B&'2(#)*3%!"&%("#*?%(+*?%+#9$%
()%:)$(&-%)1&*%')*5&-$+(#)*%+*.%#**)5+(#)*%#*%5#-(2+,%
1-).2'(#)*@%')*(#*2+,,/%12$"#*=%("&%0)2*.+-#&$%):%
'-&+(#5#(/%+*.%:#,99+?#*=%%3%■
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Unveiling Peris Digital’s 
Origin & Vision
J&-#$%O#=#(+,@%&9&-=#*=%+$%+%,&+.&-%#*%.#=#(+,%')$;
(29&%'-&+(#)*@%)-#=#*+(&.%+$%+%$1#*;)\%:-)9%J&-#$%
P)$(29&$@%("&%8)-,.<$%,+-=&$(%')$(29&%-&*(+,%
')91+*/3%R#("%+%5#$#)*%$&(%#*%N&1(&90&-%dkdk@%("&%
')91+*/%0&=+*%2(#,#G#*=%1")()=-+99&(-/%:)-%')$;
(29&%(-+*$:)-9+(#)*3%iU2-%9+#*%=)+,%#$%$'+,+0#,#;
(/@j%("&%(&+9%&B1,+#*&.@%&91"+$#G#*=%("&#-%)*,#*&%
)1&-+(#)*+,%9).&,%+*.%("&%$8#:(%#*')-1)-+(#)*%):%
*&8%+-(#$($%#*()%("&#-%1-).2'(#)*%(&+9%%3

Embracing Cutting-
Edge Technology in 
Workflow
4*(&=-+(#*=%R+')9%()),$%#*()%J&-#$%O#=#(+,<$%8)-?;
:,)8%2*.&-$')-&$%("&#-%')99#(9&*(%()%1-&'#$#)*%
+*.%#**)5+(#)*3%iR+')9%#$%q("&%()),<%:)-%+*/%.#=#(+,%
+-(#$(@j%("&/%$(+(&.@%"#=",#="(#*=%")8%("&%P#*(#T%J-)%
Yd%&*"+*'&$%1-&'#$#)*%#*%1")()=-+99&(-/%+*.%
$):(8+-&%,#?&%S,&*.&-%+*.%K&+,#(/%P+1(2-&%%3

Expanding Reach
Across Industries
J&-#$%O#=#(+,%"+$%&B1+*.&.%#($%$&-5#'&$%()%'+(&-%()%
5+-#)2$%#*.2$(-#&$@%-#.#*=%("&%8+5&%):%9&(+5&-$&%
'-&+(#)*%+*.%9&.#+%&B1+*$#)*3%!"&#-%&*=+=&9&*(%
8#("%9&.#+%'-&+(#)*@%-&(+#,@%+*.%'),,+0)-+(#)*%8#("%
2*#5&-$#(#&$%:)-%KpO%.&9)*$(-+(&$%+%92,(#:+'&(&.%

+11-)+'"%
()%.#=#(+,%
')$(29&%
'-&+(#)*%%3

The Art of Photogrammetry 
in Costume Design
!"&%(&+9%&,+0)-+(&.%)*%("&#-%5+$(%'),,&'(#)*%):%)5&-%lk%9#,;
,#)*%')$(29&%&,&9&*($@%5+,2&.%+(%Ykk%9#,,#)*%&2-)$@%+*.%("&#-%
9&(#'2,)2$%'+(+,)=#*=%1-)'&$$3%!"&/%"#=",#="(&.%("&%#9;
1)-(+*'&%):%1")()=-+99&(-/%+$%+%:2*.+9&*(+,%$(&1%#*%("&#-%
8)-?:,)8@%&91"+$#G#*=%("&%*&'&$$#(/%):%1-&1+-#*=%9+(&-#+,$%
$1&'#:#'+,,/%:)-%&+'"%1)$(;1-).2'(#)*%')91+*/<$%8)-?:,)83%
iQ,,%("&%#*$(+*'&$%8#("%8"#'"%("&%YO%+-(#$($%8)-?%+-&%#*%
QRN@j%("&/%*)(&.@%#,,2$(-+(#*=%("&#-%&\#'#&*(%+*.%$'+,+0,&%
1-).2'(#)*%1-)'&$$%%3

Future Aspirations: 
Launching a Digital
Costume Marketplace
W))?#*=%+"&+.@%J&-#$%O#=#(+,%1,+*$%()%,+2*'"%("&%9)$(%&B;
(&*$#5&%.#=#(+,%')$(29&%9+-?&(1,+'&@%:&+(2-#*=%)5&-%d@kkk%
-&:&-&*'&$3%!"#$%+90#(#)2$%1-)>&'(%+#9$%()%-&5),2(#)*#G&%("&%
.#=#(+,%')$(29&%#*.2$(-/%+*.%$")8'+$&$%("&#-%')99#(9&*(%
()%T2+,#(/%+*.%#**)5+(#)*%%3

Guiding Producers & 
Creators in the
Digital Realm
J&-#$%O#=#(+,%)\&-$%$#91,&%/&(%1-):)2*.%+.5#'&%()%1-).2'&-$%
+*.%'-&+()-$%1,+**#*=%()%2(#,#G&%("&#-%$&-5#'&$6%i49+=#*&@%
.-&+9%8#("%/)2-%1-)>&'($@%+*.%.-+8%#(3j%!"&/%1-)9#$&%()%:#*.%
9+('"#*=%)2(:#($%:-)9%("&#-%&B(&*$#5&%8+-&")2$&@%1-&1+-&%
("&9%:)-%1-&:&--&.%$):(8+-&@%+*.%&*$2-&%("&/%+-&%-&+./%:)-%
2$&%#*%5+-#)2$%1-)>&'($%%3%■
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STRATASYS: PIONEERING
POLYMER 3D PRINTING
E&",")\%#*(-).2'&.%N(-+(+$/$%+$%+%')91-&"&*$#5&%1-)5#.&-%):%
1),/9&-%YO%1-#*(#*=%$),2(#)*$@%$211)-(#*=%5+-#)2$%$(+=&$%):%("&%
1-).2'(%,#:&%'/',&%+'-)$$%.&$#=*@%9+*2:+'(2-#*=@%+*.%"&+,(";
'+-&3%F&%"#=",#="(&.%N(-+(+$/$<%$#=*#:#'+*(%')*(-#02(#)*$%()%("&%
:#,9%#*.2$(-/@%#*',2.#*=%("&#-%8)-?%)*%WQ4bQ<$%$()1%9)(#)*%:#,9$%
,#?&%?5@)/"*&/#$%/3A)/B#(+*C.%+*.%4+..+*C/D+*6@%8"&-&%&5&-/%
'"+-+'(&-%&B1-&$$#)*%8+$%1-#*(&.%#*%:2,,%'),)-%2$#*=%N(-+(+$/$%
1-#*(&-$%%3

INTEGRATING WACOM 
TECHNOLOGY IN 3D DESIGN
O#$'2$$#*=%("&%#*(&=-+(#)*%):%R+')9%(&'"*),)=/@%E&",")\%&9;
1"+$#G&.%#($%-),&%#*%&*"+*'#*=%("&%-&,+(#)*$"#1%0&(8&&*%+-(#$($%
+*.%("&%5#-(2+,%YO%8)-,.3%it2$(%,#?&%+*%+-(#$(%9).&,$%8#("%',+/%
+*.%1+#*($%#*%("&%1"/$#'+,%8)-,.@%("&%R+')9%(+0,&(%'+*%9+?&%
("&%-&,+(#)*$"#1%0&(8&&*%+-(#$(%+*.%5#-(2+,%YO%8)-,.%9)-&%
#*(#9+(&@j%"&%&B1,+#*&.3%!"#$%(&'"*),)=/%#$%&$$&*(#+,%#*%&*+0,#*=%
"#=";T2+,#(/%:#,&$%:)-%YO%1-#*(#*=%%3

CUSTOM SOLUTIONS FOR FATHEAD: 
SAFE & CREATIVE DESIGNS
X)-%!"#$%"&@%E&",")\%.&(+#,&.%("&%'),,+0)-+(#)*%8#("%P)$(29&%
O&$#=*&-%E+..#%E+/$%+*.%J-).2'(#)*%O&$#=*&-%E#-+*.+%X-#&,3%

N(-+(+$/$%YO%1-#*(&.%2*#T2&%
&,&9&*($%,#?&%:&*'&%$1#?&$@%
0),(%"&+.$@%+*.%0)((,&%'+1$%
(+#,)-&.%()%("&%:#,9<$%+&$("&(#'3%
iYO%1-#*(#*=%+,,)8&.%:)-%+%
')91,&B%$"+1&%()%0&%1-);
.2'&.%+(%("&%$'+,&%*&&.&.%
#*%(#9&%:)-%("&%:#,9@j%E&",")\%
$(+(&.3%F&%*)(&.%("+(%2$#*=%

YO;1-#*(&.%0)((,&%'+1$%+$%"+#-%(#&$%:)-%+%'"#,.%+'()-%#$%+%
$+:&%+,(&-*+(#5&%()%1)(&*(#+,,/%$"+-1@%+'(2+,%0)((,&%'+1$%%3

CREATING SYMBOLIC PROPS: A 
BLEND OF SAFETY & REALISM
N(-+(+$/$%+,$)%1-).2'&.%$1#?&$7$1&+-"&+.$%:)-%!"#$%"&@%
1#**&.%8#("%.),,$%()%$/90),#G&%,)$(%#**)'&*'&3%E&",")\%
.&$'-#0&.%")8%("&$&%YO;1-#*(&.%&,&9&*($%1-)5#.&.%
$+:&(/%+-)2*.%'"#,.-&*%+*.%9+#*(+#*&.%5#$2+,%')*$#$;
(&*'/%0&(8&&*%("&%1"/$#'+,%+*.%.#=#(+,%8)-,.$3%i!"&%
)0>&'(#5&%8+$%()%"+5&%("&%YO%.#=#(+,%5&-$#)*$3331,+'&.%#*%
("&%5#-(2+,%8)-,.%)*%("&%WDO%8+,,%$)%("+(%("&%&/&%8)2,.%
$&&%("&%*+(2-+,%:#.&,#(/%0&(8&&*%("&%(8)@j%"&%&B1,+#*&.%%3

EXPANDING 3D PRINTING 
BEYOND FILM
E&",")\%.#$'2$$&.%("&%0-)+.&-%+11,#'+(#)*$%):%YO%
1-#*(#*=@%8"#'"%&B(&*.%:+-%0&/)*.%:#,99+?#*=%#*()%#*;
.2$(-#&$%,#?&%+2()9)(#5&%+*.%+&-)$1+'&3%F&%&91"+$#G&.%
("&%1)(&*(#+,%):%YO%1-#*(#*=%(&'"*),)=/%()%-&5),2(#)*#G&%
*)(%>2$(%)*;$'-&&*%5#$2+,$%02(%+,$)%0&"#*.;("&;$'&*&$%
1-)'&$$&$%#*%:#,99+?#*=%%3

THE ART OF REALISTIC 
3D-PRINTED PROPS
F#=",#="(#*=%("&%5&-$+(#,#(/%):%YO%1-#*(#*=@%
E&",")\%.&$'-#0&.%#($%2$&%#*%'-&+(#*=%,#:&,#?&%
1-)1$%+*.%'2$()9%&90&,,#$"9&*($%:)-%("&%
:#,9%#*.2$(-/3%iYO%1-#*(#*=%#*%'),)-%#$%+%:2*%8+/%
()%:)),%1&)1,&@j%"&%$+#.@%*)(#*=%#($%+0#,#(/%()%1-#*(%
)0>&'($%("+(%',)$&,/%-&$&90,&%+'(2+,%9+(&-#+,$%,#?&%
8)).@%1,+$(#'@%+*.%:+0-#'3%!"#$%(&'"*),)=/%&*+0,&$%("&%
'-&+(#)*%):%-&+,#$(#'%1-)1$%+*.%*)5&,%.&$#=*$%*&5&-%
$&&*%0&:)-&%#*%:#,99+?#*=%%3%■
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48-+"&'&,@/\0-"'0O#0A*L0=9#0c8-"0,3'0_;0
^,&'8"0?,3T"&(-"#\0(E%$5,("(08/(0833%+,/8+"0
5%9F./8320/"5E3%-%2#\0"3E,358320/E"0
5&",/8+"0F&%5"((0830@8-99,T8320,3'0O"#%3'J

BROADENING THE SPECTRUM: 

SILVERDRAFT’S VARIED 

CLIENTELE

!+*?&-$,&/%)2(,#*&.%("&%.#5&-$#(/%):%N#,5&-.-+:(<$%',#&*(&,&@%
&B(&*.#*=%:-)9%"#=";&*.%F),,/8)).%1-).2'(#)*$%()%,)'+,%!I%
$(+(#)*$%+*.%$1)-($%0-)+.'+$($3%i4(<$%+*/0)./%("+(%)8*$%+*.%
-2*$%("&%:+'#,#(/@%:-)9%-&*(+,%$(+=&$%()%$1&'#:#'%1-).2'(#)*$%
02#,.#*=%("&#-%:+'#,#(#&$@j%"&%&B1,+#*&.@%#,,2$(-+(#*=%N#,5&-.-+:(<$%
8#.&;-&+'"#*=%#91+'(%+'-)$$%5+-#)2$%$&'()-$%):%5#.&)%'-&;
+(#)*%%3

BEYOND THE PRICE TAG: 
COMPUTING’S VALUE IN 
PRODUCTION

^#,&%&91"+$#G&.%("&%*&&.%()%,))?%0&/)*.%("&%#99&.#+(&%')$(%
):%')912(#*=%(&'"*),)=/3%i!"&-&%+-&%$(2.#&$%("+(%+*+,/G&%
8"+(%/)2%$+5&%+'-)$$%("&%0)+-.@j%$"&%$(+(&.3%^#,&%"#=",#="(&.%
("&%$#=*#:#'+*(%8)-?:,)8%0&*&:#($%):%-&9)5#*=%0)((,&*&'?$@%
8"#'"%(-+*$:)-9%("&%)5&-+,,%1-).2'(#)*%1-)'&$$%+*.%.-#5&%
'-&+(#5&%)2(12(%%3

FACILITATING ARTISTRY 
THROUGH SEAMLESS 
INTEGRATION

X)-%^#,&@%&*+0,#*=%+-(#$($%()%8)-?%8#(")2(%(&'"*#'+,%')*;
$(-+#*($%#$%1+-+9)2*(3%iU2-%=)+,%#$%()%9+?&%#(%+$%$#91,&%+*.%
&+$/%+$%1)$$#0,&@j%$"&%$+#.@%2*.&-$')-#*=%("&%#91)-(+*'&%):%
+%$&+9,&$$@%(2-*?&/%+11-)+'"%("+(%+,,)8$%+-(#$($%()%:)'2$%)*%
'-&+(#5#(/%-+("&-%("+*%(&'"*#'+,%'"+,,&*=&$%%3

THE VERSATILITY OF VIRTUAL 

PRODUCTION IN BUSINESS

^#,&%*)(&.%("&%&B1+*$#5&%1)(&*(#+,%):%5#-(2+,%1-).2'(#)*%+'-)$$%.#:;
:&-&*(%02$#*&$$%5&-(#'+,$3%i!"#$%,&5&,%):%5#-(2+,%1-).2'(#)*%'+*%=)%
+'-)$$%+,,%.#\&-&*(%5&-(#'+,$%):%02$#*&$$@j%$"&%-&9+-?&.@%+'?*)8,;
&.=#*=%("&%0-)+.&-%-+*=&%):%)11)-(2*#(#&$%:)-%:#,9%1-):&$$#)*+,$%()%
+11,/%("&#-%$?#,,$%#*%5+-#)2$%#*.2$(-#&$%%3

ENHANCING CREATIVE 
PROCESSES & WORKFLOWS

!+*?&-$,&/%$1)?&%+0)2(%5#-(2+,%1-).2'(#)*%+$%+%92,(#:+'&(&.%(&'";
*),)=/%1,+(:)-93%i!"&%5#-(2+,%1-).2'(#)*%(&'"*),)=/%1,+(:)-9%#$%+%
5&-/%,))$&%'+(&=)-/%):%9+*/%.#\&-&*(%("#*=$@j%"&%*)(&.@%"#=",#="(;
#*=%#($%-),&%#*%-&.2'#*=%')$($%+*.%&91)8&-#*=%'-&+(#5&%:-&&.)9%%3

EMPOWERING PRODUCERS 
WITH FLEXIBLE VIRTUAL SETS

!+*?&-$,&/%+,$)%1)#*(&.%)2(%("&%+.5+*(+=&$%):%5#-(2+,%$&($%)5&-%
(-+.#(#)*+,%)*&$3%i!"&%&+$&%):%'"+*=#*=%5#-(2+,%$&($%')91+-&.%()%
1-+'(#'+,%$&($@j%"&%$+#.@%1-)5#.&$%1-).2'&-$%=-&+(&-%:,&B#0#,#(/%+*.%
'-&+(#5&%&91)8&-9&*(%%3

LOOKING TOWARDS THE 
FUTURE: SCALABLE SOLUTIONS 
& FUTURE-PROOFING

^#,&%$(-&$$&.%("&%#91)-(+*'&%):%$'+,+0#,#(/%+*.%:2(2-&;1-)):#*=%#*%
("&#-%(&'"*),)=/%$),2(#)*$3%iR"&*%8&<-&%+-'"#(&'(#*=%$),2(#)*$@%
8&%+-'"#(&'(%+%,&5&,%):%:2(2-&;1-)):#*=%+*.%&*+0,&%("&%$/$(&9%()%
$'+,&%21%8#("%("&%',#&*(@j%$"&%')*5&/&.@%"#=",#="(#*=%N#,5&-.-+:(<$%
:)-8+-.;("#*?#*=%+11-)+'"%()%9&&(%&5),5#*=%#*.2$(-/%.&9+*.$%%%%33■
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D8/E08/(0&85E0E8(/%&#0,3'0833%+,/8+"0(F8&8/\0
d*:440E,(0(8238@85,3/-#05%3/&8O./"'0/%0+,&8%.(0
@8"-'(\0F,&/85.-,&-#0830583"9,/%2&,FE#\0/E&%.2E0
,'+,35"'0-"3(0/"5E3%-%2#J

ZEISS: Pioneering Optics 
for Over 175 Years
vD4NN@%+%lfn;/&+-;),.%')91+*/%:)2*.&.%0/%P+-,%v&#$$@%#$%+%
1#)*&&-%#*%,&*$%(&'"*),)=/3%ivD4NN@%"&+.T2+-(&-&.%#*%^&-9+*/@%
"+$%0&&*%+*%#*.2$(-/%,&+.&-%#*%$'#&*(#:#'%-&$&+-'"%+*.%.&5&,)1;
9&*(%):%)1(#'$@j%("&%')91+*/%*)(&.@%2*.&-$')-#*=%#($%&B(&*$#5&%
')*(-#02(#)*$%()%5+-#)2$%#*.2$(-#&$%0&/)*.%9&.#+%+*.%&*(&-;
(+#*9&*(%%%%3

Innovations in Lens 
Coatings: From 
Submarines to Cinema
N*&"+,%J+(&,@%("&%"&+.%):%'#*&9+%$+,&$%:)-%("&%Q9&-#'+$%+(%
vD4NN@%.#$'2$$&.%("&%')91+*/<$%!{%92,(#,+/&-%+*(#;-&:,&'(#5&%
')+(#*=3%4*#(#+,,/%.&5&,)1&.%:)-%$209+-#*&%1&-#$')1&$@%("#$%')+(;
#*=%"+$%0&')9&%+%5#(+,%')91)*&*(%):%vD4NN<$%1")()%+*.%'#*&%
,&*$&$@%$#=*#:#'+*(,/%#91+'(#*=%("&#-%1&-:)-9+*'&%+*.%,))?3

Leading the Lens
Metadata Conversation
vD4NN%"+$%0&&*%+(%("&%:)-&:-)*(%):%,&*$%9&(+.+(+%.&5&,)19&*(@%
$(+-(#*=%8#("%#($%1+-(*&-$"#1%8#("%QKK4%)*%("&%WON%W&*$%O+(+%
N/$(&93%J+(&,%&,+0)-+(&.@%iE)-&%-&'&*(,/@%vD4NN%"+$%0&&*%
.&5&,)1#*=%)2-%&[(&*.&.%O+(+%$/$(&9@%02#,.#*=%)\%+%'2$()9;
#G&.%#91,&9&*(+(#)*%):%P))?&<$%7#%1-)()'),3j%!"#$%')99#(9&*(%
()%$(+*.+-.#G+(#)*%+*.%')992*#'+(#)*%("-)2=")2(%1-).2'(#)*%
+*.%1)$(;8)-?:,)8$%"#=",#="($%vD4NN<$%,&+.&-$"#1%#*%+.5+*'#*=%
,&*$%(&'"*),)=/%:)-%5+-#)2$%+11,#'+(#)*$%%%%3

ZEISS eXtended Data: 
Enhancing VFX & VP 
Workflows
!"&%vD4NN%&[(&*.&.%O+(+%(&'"*),)=/%02#,.$%)*%("&%P))?&%
U1(#'$%7#%1-)()'),%0/%+..#*=%+..#(#)*+,%.+(+%,#*&$%:)-%$"+.#*=%

+*.%.#$()-(#)*%'"+-+'(&-#$(#'$3%
i!"#$%+..#(#)*+,%#*:)%#$%'-#(#'+,%
()%:+$(&-@%9)-&%+''2-+(&%IX[%
+*.%IJ%8)-?:,)8$@j%J+(&,%&91"+;
$#G&.3%!"&%(&'"*),)=/%"+$%0&&*%#*$(-29&*(+,%#*%,#5&%
')91)$#(&$@%1-)5#.#*=%9)-&%+''2-+(&%#*:)-9+(#)*%+*.%
-&.2'#*=%=2&$$8)-?%%%%3

Cooke /i Technology & 
ZEISS Smart Lenses
P))?&7#@%+%i$9+-(%,&*$j%9&(+.+(+%$/$(&9@%1,+/$%+%$#=*#:;
#'+*(%-),&%#*%vD4NN<$%$9+-(%,&*$%(&'"*),)=/%0/%$211,/#*=%
'-#(#'+,%,&*$%.+(+%()%)1&-+()-$%+*.%-&')-.#*=%9&(+.+(+%()%
("&%.#=#(+,%*&=+(#5&3%vD4NN%&[(&*.&.%O+(+%02#,.$%21)*%
("#$%$/$(&9@%#*')-1)-+(#*=%)1(#)*+,%:&+(2-&$%()%&*"+*'&%
("&%'+1+0#,#(#&$%):%("&#-%,&*$&$%%%%3

Educational Resources 
& Software for ZEISS 
Lenses
vD4NN%1-)5#.&$%&B(&*$#5&%&.2'+(#)*+,%')*(&*(%)*%#($%
g)2!20&%'"+**&,$@%ivD4NN%P#*&9+()=-+1"/j%+*.%ivD4NN%
W&*$&$%Q9&-#'+$@j%:)'2$#*=%)*%[O%O+(+%+*.%#($%+11,#'+;
(#)*$3%Q..#(#)*+,,/@%("&%P#*P-+:(%E+11&-%$):(8+-&%)\&-$%
.#$()-(#)*%+*.%$"+.#*=%,&*$%'"+-+'(&-#$(#'$%:)-%IX[@%')9;
1+(#0,&%8#("%5+-#)2$%'+9&-+$%+*.%',+$$#'%vD4NN%,&*$&$%%3

The Role of Lens 
Metadata in Virtual 
Production
W&*$%9&(+.+(+%"+$%0&')9&%#*'-&+$#*=,/%$#=*#:#'+*(%#*%
5#-(2+,%1-).2'(#)*%1#1&,#*&$3%iI#-(2+,%J-).2'(#)*%$"))($%
*&&.%+$%92'"%,&*$%.+(+%+$%1)$$#0,&%()%'-&+(&%-&+,#$(#'%
#9+=&-/@j%J+(&,%$(+(&.3%W#5&%,&*$%.+(+%("+(%#*',2.&$%,&*$%
'"+-+'(&-#$(#'$%'+*%$#=*#:#'+*(,/%$")-(&*%,&*$%'+,#0-+(#)*%
(#9&%.2-#*=%1-&1%+*.%:#,9#*=@%&*"+*'#*=%("&%&\#'#&*'/
):%5#-(2+,%1-).2'(#)*%1-)'&$$&$%%3%%%%%■
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STREAMLINING DATA 
CAPTURE & PROCESSING
P-)+?%.&$'-#0&.%V)#()9<$%$&(21@%"#=",#="(#*=%("&%#*(&;
=-+(#)*%):%QB#$%N(2.#)%$):(8+-&%8#("%C*-&+,%D*=#*&%:)-%
&\&'(#5&%.+(+%'+1(2-&3%iR&%"+5&%+%9+'"#*&%-2**#*=%)2-%
QB#$%N(2.#)%$):(8+-&@%:)-8+-.&.%)5&-%("&%*&(8)-?%()%+%
9+'"#*&%-2**#*=%C*-&+,@j%"&%$+#.3%!"#$%+,,)8$%$#92,(+;
*&)2$%'+1(2-&%#*%0)("%$/$(&9$%+*.%("&%)1(#)*%()%2$&%
Q2().&$?%E)(#)*S2#,.&-%:)-%+..#(#)*+,%1-)'&$$#*=3%P-)+?%
&91"+$#G&.%("&%'+1+0#,#(/%()%&B1)-(%.+(+%+(%5+-#)2$%:-+9&%
-+(&$@%+,#=*#*=%8#("%.#\&-&*(%1-)>&'(%*&&.$@%:-)9%21%()%
lkk%:1$%8#("%=,)5&$%()%d]k%:1$%8#(")2(%%3

CHOOSING THE RIGHT 
DATA APPROACH
P-)+?%.#$'2$$&.%V)#()9<$%.+(+%+11-)+'"@%1+-(#'2,+-,/%("&%
1-&:&-&*'&%:)-%#*&-(#+,%.+(+%)5&-%)1(#'+,%.+(+%#*%$1&'#:#'%
$'&*+-#)$3%iR&%)\&-%#*&-(#+,%)-%"/0-#.%.+(+%L)1(#'+,%m%
#*&-(#+,M@j%"&%$(+(&.3%!"#$%'")#'&%#$%=2#.&.%0/%("&%.#=#(+,%
+'()-$<%-&T2#-&9&*($%+*.%("&%'+1(2-&%$(+=&<$%(&--+#*@%
8#("%"/0-#.%.+(+%0&#*=%#.&+,%:)-%(-+'?#*=%,)'+(#)*%.+(+%
0&(8&&*%'"+-+'(&-$%+*.%1-)1$%%3

FACIAL CAPTURE TECH-
NIQUES WITH IPHONE
O&(+#,#*=%:+'#+,%'+1(2-&%(&'"*#T2&$@%P-)+?%&B1,+#*&.%("&%
#*(&=-+(#)*%):%#J")*&%(&'"*),)=/%8#("%C*-&+,<$%W#5&%W#*?%
+*.%Q11,&%QKb#(%:)-%-&+,;(#9&%+*#9+(#)*3%i!"&%1#1&,#*&%
8)2,.%12$"%9)(#)*%'+1(2-&%.+(+%+*.%:+'&%.+(+%#*()%
C*-&+,@j%"&%*)(&.@%)2(,#*#*=%+%1-)'&$$%("+(%$#92,(+*&)2$,/%
'+1(2-&$%0)("%0)./%+*.%:+'#+,%+*#9+(#)*$3%!"&$&%+*#9+;
(#)*$%0&')9&%$&1+-+(&%+$$&($%8#("#*%C*-&+,@%"#=",#="(#*=%
("&%5&-$+(#,#(/%):%V)#()9<$%(&'"*),)=/%%3

ENSURING 
AUTHENTICITY IN 
ANIMATION
P-)+?%+..-&$$&.%("&%#91)-(+*'&%):%9+#*(+#*#*=%-&+,#$(#'%
+*#9+(#)*$%0/%9+('"#*=%("&%.#=#(+,%9).&,<$%.#9&*$#)*$%
8#("%("&%1&-:)-9&-<$%1"/$#'+,%1-)1)-(#)*$3%iR#("%$):(;
8+-&%,#?&%E)(#)*S2#,.&-@%/)2%'+*%+*#9+(&%+*/%.#\&-&*';
&$%#*%$#G#*=@j%"&%&B1,+#*&.3%F)8&5&-@%"&%'+2(#)*&.%("+(%
+*#9+(#)*%:,+8$%9#="(%)''2-%8#(")2(%1-)1&-%+.>2$(9&*($@%
&91"+$#G#*=%("&%*&&.%:)-%1-&'#$&%5E,&,5/"&8B832%()%
+5)#.%#$$2&$%,#?&%:))(%$,#.&$%+*.%>#((&-$%%3%■
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The Genesis of a 
Photogrammetry Pioneer
4*%("&%:#&,.%):%1")()=-+99&(-/@%!)9+$%E#$2-+@%+%O&5&,)1&-%K&,+(#)*$%
LO&5K&,M%&*=#*&&-%+(%D1#'%^+9&$@%#$%-&')=*#G&.%+$%+%?&/%1#)*&&-%
+*.%+.5)'+(&3%

E#$2-+%$+#.@%i4%$(+-(&.%9/%1")()=-+1"#'%'+-&&-%#*%dkkw333%#*%dklY@%
4%$(+-(&.%8)-?#*=%)*%+%$1&'#+,%1-)>&'(%"&-&%#*%N,)5+?#+%:)-%+%.#=;
#(+,%"&-#(+=&%+-'"#5+,%1-)>&'(3j%!"#$%1-)>&'(%$&(%("&%$(+=&%:)-%"#$%
,&+.&-$"#1%#*%1)$(;1-).2'(#)*%+*.%YO%$'+**#*=%(&+9$@%:)'2$#*=%
)*%#*(&=-+(#*=%1")()=-+1"/%#*%YO%+*.%("&%1-+'(#'+,%+11,#'+(#)*%):%
1")()=-+99&(-/3%

Revolutionizing Asset 
Digitization
E#$2-+%.#$'2$$&.%("&%$"#:(%:-)9%(-+.#(#)*+,@%(#9&;#*(&*$#5&%9&(").$%
()%9).&-*@%&B1&.#(&.%(&'"*#T2&$@%*)(+0,/%K&+,#(/%P+1(2-&3%E#$2-+%
$(+(&.@%iR&%'-&+(&.%("&%$+9&%("#*=%#*%)*&%9)*("%#*$(&+.%):%"+,:%+%
/&+-333%R&%.#=#(#G&.%9)-&%("+*%dn@kkk%+$$&($%("#$%8+/3j

Expanding 
Photogrammetry’s Horizons
!"&%+11,#'+(#)*%):%1")()=-+99&(-/%#$%*)(%,#9#(&.%()%+%$#*=,&%:#&,.%
02(%$1+*$%5+-#)2$%#*.2$(-#&$@%#*',2.#*=%5#-(2+,%-&+,#(/@%+2=9&*(&.%
-&+,#(/@%+*.%&5&*%+-'"#(&'(2-+,%&*=#*&&-#*=3%E#$2-+<$%#*$#="(%#*()%("#$%
5+$(%+11,#'+(#)*%$1&'(-29%#$%&*'+1$2,+(&.%#*%"#$%-&9+-?@%iE/%?*)8,;
&.=&%#$%+'-)$$%+,,%#*.2$(-#&$333%&5&*%,#?&%IK@%QK@%9&.#+@%&*(&-(+#*;
9&*(@%02(%+,$)%$2-5&/#*=@%9+11#*=@%QDP3j%HQDP%$(+*.$%:)-%Q-'"#(&';
(2-&@%D*=#*&&-#*=@%+*.%P)*$(-2'(#)*3Z

F)8&5&-@%("&%>)2-*&/%):%1")()=-+99&(-/%#$%*)(%.&5)#.%):%'"+,,&*=;
&$3%E#$2-+%+..-&$$&$%("&%')91,&B#(#&$%#*%'+1(2-#*=%#*(-#'+(&%=&)9;
&(-#&$%+*.%-&:,&'(#5&%$2-:+'&$@%-&5&+,#*=%("&%2(#,#G+(#)*%):%$1&'#+,#G&.%

9&(").$%+*.%9+(&-#+,$%()%$2-9)2*(%("&$&%)0$(+',&$3%
F&%&B1,+#*&.@%iJ")()=-+99&(-/%.)&$%"+5&%#$$2&$%
8#("%-&:,&'(#5&%$2-:+'&$333%("&-&%+-&%$1-+/$@%&5&*%,#?&%
5+*#$"#*=%$1-+/$@%("+(%/)2%'+*%2$&3j

Envisioning the 
Metaverse
Q%'-#(#'+,%+$1&'(%):%E#$2-+<$%5#$#)*%#*5),5&$%#*(&=-+(;
#*=%1")()=-+99&(-/%#*()%("&%02-=&)*#*=%9&(+5&-$&%
+*.%#($%1)(&*(#+,%$/*&-=/%8#("%C*-&+,%D*=#*&3%iR&%
8+*(%()%'-&+(&%("&%9&(+5&-$&%+*.%"+5&%+,,%("&%:&+$#;
0,&%()),$@j%"&%&B1,+#*&.3%iK&+,#(/%'+1(2-&%#$%&$$&*(#+,;
,/%)*&%):%("&93j

The Future: AI & 
Education
W))?#*=%()8+-.$%("&%:2(2-&@%E#$2-+%+*(#'#1+(&$%("&%
#*(&=-+(#)*%):%Q4%#*%1")()=-+99&(-/@%-&')=*#G#*=%
#($%#*&5#(+0#,#(/%#*%&*"+*'#*=%+*.%$(-&+9,#*#*=%("&%
1-)'&$$3%F&%+$$&-(&.@%iQ4%#$%&9&-=#*=%+*.%8#,,%0&%
*&&.&.%()%#*(&=-+(&%Q4%#*%+,,%21')9#*=%()),$3j

E#$2-+%&91"+$#G&.%("&%*&&.%:)-%9)-&%+''&$$#0,&%
1")()=-+99&(-/%&.2'+(#)*%'+(&-#*=%()%1-):&$;
$#)*+,$%+*.%&*("2$#+$($3%F&%$(-&$$&.%("&%*&'&$$#(/%
i()%#*5&$(%9)-&%#*()%(&+'"#*=%1&)1,&%")8%()%$"))(%
1#'(2-&$333%+*.%&5&*%'-&+(&%("#*=$%,#?&%&*5#-)*9&*($3j%
F#$%+$1#-+(#)*$%:)-%1")()=-+99&(-/%1+#*(%+%1#'(2-&%
):%(&'"*),)=/%)*%("&%'2$1%):%(-+*$:)-9#*=%*29&-)2$%
#*.2$(-#&$3

i4%("#*?%8&%"+5&%+%0-#="(%:2(2-&@j%&*'+1$2,+(&.%
E#$2-+3%■
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X#*+,%J#B&,%"+$%.&,#5&-&.%'2((#*=;&.=&%5#-(2+,%1-).2';
(#)*%$),2(#)*$%+*.%)("&-%*&8%(&'"*),)=/%+11,#'+(#)*$%
:)-%*29&-)2$%',#&*($@%#*',2.#*=%R+-*&-%S-)$3%O#$;
')5&-/@%U-+',&@%K&.%S2,,%K+'#*=@%SSP@%N?/@%+*.%9+*/%
9)-&3

iR&%.&$#=*%("&%(&'"*),)=/%$),2(#)*%+'')-.#*=%()%("&%
$'-#1(%+*.%'-&+(#5&%*&&.$%+*.%9+*+=&%("&%1-)'&$$%
()%+'"#&5&%("&%"#="&$(%1-).2'(#)*%5+,2&$%1)$$#0,&%
8#("#*%("&%02.=&(@j%"&%&B1,+#*&.3

CONSTANT LEARNING
& GROWTH
X#*+,%J#B&,%)1&-+(&$%=,)0+,,/%+*.%"+$%.&5&,)1&.%
2*#T2&%8)-?:,)8$%:)-%:#,9@%&1#$).#'@%+*.%+.5&-(#$#*=%
1-).2'(#)*$%("+(%9+/%0&*&:#(%:-)9%5#-(2+,%1-).2'(#)*%
(&'"*#T2&$%+*.%-&+,;(#9&%5#-(2+,%+-(78)-,.;02#,.#*=%
(&'"*),)=#&$3

!)%9&&(%',#&*($<%"#="%&B1&'(+(#)*$@%X#*+,%J#B&,%"+$%
-&,#&.%"&+5#,/%)*%KpO%&\)-($%:-)9%)("&-%&B1&-($@%#*;
',2.#*=%D!P3%!"&%.&9+*.%:)-%$2'"%+''&$$%()%?*)8,;

&.=&%+*.%&B1&-#&*'&%

"+$%#*$1#-&.%E'b&**+%()%&B1+*.%#*()%.&,#5&-#*=%
=,)0+,%5#-(2+,%1-).2'(#)*%&.2'+(#)*@%(-+#*#*=@%+*.%
'+-&&-;02#,.#*=%#*#(#+(#5&$%("-)2="%("&%X#*+,%J#B&,%
Q'+.&9/@%8"&-&%("&$&%&B1&-($%+-&%#*5#(&.%()%1-);
5#.&%,&'(2-&$@%8)-?$")1$@%+*.%1-&$&*(+(#)*$3%

i4*$1#-&.%0/%("&%:#-$(%H5#-(2+,%1-).2'(#)*Z%8"#(&%
1+1&-%:-)9%("&%D!P@%8+99-%/:;%,#@%#*%dkdl@%X#*+,%
J#B&,%:2*.&.%+*.%&90+-?&.%)*%+%-&$&+-'"%+*.%
.&5&,)19&*(%1-)>&'(@j%$+#.%E'b&**+3%R)-?:,)8%
.)'29&*(+(#)*%+*.%&.2'+(#)*+,%.#$$&9#*+(#)*%
):%1-+'(#'+,%+11,#'+(#)*$%:)-%5#-(2+,%1-).2'(#)*%
()),$%8&-&%$'+-'&%("&*@%$)%"&%.&'#.&.%()%120,#$"%
+%8"#(&%1+1&-%+*.%'#-'2,+(&.%#(%+9)*=%("&%5#-(2+,%
1-).2'(#)*%')992*#(/%:)-%?*)8,&.=&;$"+-#*=3

DIGITAL BACKGROUND
ACTORS
E'b&**+%$+#.%("&%:)'2$%):%("&%&B&-'#$&%8+$%i()%
.&,#5&-%+%-&+,;(#9&%'"+-+'(&-%9)(#)*%'+1(2-&%
8)-?:,)8%2$#*=%WDO%8+,,$%+*.%+*%&B(-&9&,/%
"#=";:#.&,#(/%'-&+(2-&@%-&*.&-&.%2$#*=%',2$(&-%
-&*.&-#*=%#*%-&+,;(#9&3j%!"&%#91&(2$%:)-%("#$%
&B1&-#9&*(%'+9&%:-)9%+%-&'2--#*=%-&T2&$(%:-)9%
'-&+(#5&$%8+*(#*=%.#=#(+,%0+'?=-)2*.%'"+-+'(&-$%
)*%("&%WDO%8+,,%("+(%')2,.%0&%')*(-),,&.3

4*%1-&5#)2$%+((&91($%8"&*%',#&*($%.&9+*.&.%
$#9#,+-%$),2(#)*$@%"&%*)(&.%#(%8+$%+,8+/$%'"+,;

PROJECT PARTNERS | 183



,&*=#*=%()%+'"#&5&%+%1")()-&+,%)2(12(%A%+%-&+,#$(#'%
"29+*%9)5&9&*(%("+(%8+$%')*(-),,+0,&%+*.%)1(#;
9#G&.%()%-2*%)*%+*%WDO%8+,,%8#(")2(%,+=3

COLLABORATING
ON FATHEAD
X#*+,%J#B&,%120,#$"&.%("&%:#*.#*=$%#*%+%8"#(&%1+1&-%
("+(%'+2="(%("&%+((&*(#)*%):%("&%!"#$%"&%(&+9@%
8"#'"%8+$%&5+,2+(#*=%$#9#,+-%8)-?:,)8$3%iR&%
$"+-&.%)2-%:#*.#*=$%+*.%)\&-&.%8"+(&5&-%$211)-(%
8&%')2,.@j%$+#.%E'b&**+@%8")%+11,+2.&.%("#$%
'),,+0)-+(#5&%*+(2-&%i+9)*=%#($%&+-,/%+.)1(&-$%+*.%
1#)*&&-$@j%8"#'"%"&,1&.%.-#5&%#**)5+(#)*3

FATHEAD’S METAHUMAN 
ACTORS
i!"#$%"&%"+$%1-)5&*%()%0&%$)9&("#*=%&B'&1(#)*;
+,@j%$+#.%E'b&**+3%i4*%1+-(#'2,+-@%("&%1-)=-&$$%)*%
2$#*=%D1#'<$%E&(+F29+*%P-&+()-%')90#*&.%8#("%
-&+,#$(#'%9)(#)*%()%+'"#&5&%92,(#1,&%-&+,;(#9&%.#=#;
(+,%'"+-+'(&-$%8#("%2*#T2&%',)("#*=3j

N2'"%2$&%'+$&$@%"&%*)(&.@%"+5&%&B&91,#:#&.%("&%
'-&+(#5&%#91,&9&*(+(#)*%):%*&8%()),$%()%12(%')*(-),%
0+'?%#*()%("&%"+*.$%):%("&%:#,99+?&-3

A FINISHED PRODUCT: 
THE PROOF
E'b&**+%-&')=*#G&.@%:-)9%("&%&+-,/%.#$'2$$#)*$%
8#("%("&%!"#$%"&%(&+9@%("+(%("&%'),,&'(#5&%&B1&;

-#&*'&%+-)2*.%("&%(+0,&%8)2,.%1-)5#.&%("&%#.&+,%
-&'#1&%:)-%&\&'(#5&%-&$&+-'"%+*.%.&5&,)19&*(%:)-%+%
"#=";T2+,#(/%:#,9%()%-&$2,(%:-)9%(")$&%&\)-($3

F&%$+8%+%$'-&&*#*=%):%!"#$%"&%#*%W)*.)*%#*%dkdY%
+*.%8+$%(+?&*%0/%#($%1)#=*+*(%$()-/(&,,#*=3%F&%
'+,,&.%#(%i+%(&'";0+$&.%:2(2-#$(#'%:#,9%-))(&.%#*%"2;
9+*%5+,2&$3j

GROWTH THROUGH 
COLLECTIVE 
KNOWLEDGE-GATHERING
4*.2$(-/%1+-(#'#1+*($%+(%("&%'2((#*=%&.=&%):%:#,9%
1-).2'(#)*%(&'"*),)=/%+-&%2-=&.%0/%E'b&**+%()%
i1+-(*&-%+*.%$"+-&3j%F&%1)#*(&.%)2(%("+(%+''&$$%()%
*&8%(&'"*),)=#&$%+*.%("&%(#9&%#*5&$(9&*(%*&&.&.%
:-)9%#*.2$(-/%1-):&$$#)*+,$%:)-%$2'"%KpO%#$%$'+-'&@%
&$1&'#+,,/%8#("%("&%1-&'+-#)2$%&')*)9#'$%):%:#,9%
1-).2'(#)*3

F&%#$%)1(#9#$(#'%+0)2(%("&%-),&%5#-(2+,%1-).2'(#)*%
(&'"*),)=#&$%'+*%1,+/%#*%&*"+*'#*=%'-&+(#5&%)1(#)*$%
:)-%:#,99+?&-$%8"#,&%0))$(#*=%&\#'#&*'/%+*.%02.=&(%
$+5#*=$%:)-%$(2.#)$3%i!"#$%2*#T2&%')90#*+(#)*%9+/%
1&-"+1$%'"+*=&%("&%:+'&%):%("&%#*.2$(-/%#*%/&+-$%()%
')9&@j%1-&.#'(&.%E'b&**+3%■
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Streamlining Data Capture
& Processing
^+-/%b&,,&-@%("&%)1&-+(#)*$%9+*+=&-%+(%OPN%LO#=#(+,%P+9&-+%N/$(&9$M@%$"&.%
,#="(%)*%("&%')91+*/<$%>)2-*&/%:-)9%#($%#*'&1(#)*%+$%+%,&*$%.+(+%-&')-.#*=%
$/$(&9%()%#($%&5),2(#)*%#*%("&%-&+,9%):%5#-(2+,%1-).2'(#)*3%b&,,&-%&91"+$#G&.%
("+(%OPN%#*#(#+,,/%'+(&-&.%()%*#'"&%9+-?&($@%:)'2$#*=%)*%$/$(&9$%,#?&%("&%
QKK4%WON@%8"&-&%#*(-).2'#*=%&,&9&*($%$2'"%+$%:),,)8%:)'2$%8)2,.%,&+.%()%
("&%.#$+11&+-+*'&%):%5+,2+0,&%,&*$%.+(+3

!"#$%=+1%1-)91(&.%("&%'-&+(#)*%):%("&%W&*$%O+(+%!-+*$,+()-%LWO!M@%+%1#5)(+,%
$/$(&9%#*%OPN<$%1)-(:),#)@%8"#'"%(-+*$,+(&$%5+-/#*=%.+(+%,+*=2+=&$%+*.%1,2=$%
=+1$%0&(8&&*%.#$1+-+(&%$/$(&9$3%iU2-%$/$(&9333#$%+0)2(%=-+00#*=%)*&%$&(%):%
.+(+%,+*=2+=&$%+*.%(-+*$,+(#*=%("&9%#*()%+*)("&-%$&(@j%b&,,&-%&B1,+#*%&.3

Enhancing Virtual
Production with LDT
b&,,&-%.&$'-#0&.%WO!%+$%+%=-)2*.0-&+?#*=%.&5&,)19&*(%#*%("&#-%,#*&21@%
1+-(#'2,+-,/%:)-%5#-(2+,%1-).2'(#)*%+11,#'+(#)*$3%!"&%WO!%Il@%+%*&8&-%9).&,@%
#*')-1)-+(&$%+..#(#)*+,%1)-($%()%:&&.%')912(&-$%8#("%,&*$%.+(+@%8"#'"%'+*%
+,$)%0&%-&')-.&.%:)-%:2-("&-%2$&3%!"#$%+.5+*'&9&*(%8+$*<(%+%$#=*#:#'+*(%1#5)(%
02(%+*%+..&.%:2*'(#)*+,#(/%()%("&#-%&B#$(#*=%9).&,3%

b&,,&-%"#=",#="(&.%("&%1-+'(#'+,#(/%):%("#$%$/$(&9%#*%-&+,;8)-,.%$'&*+-#)$@%-&;
')2*(#*=%+%$+(#$:/#*=%9)9&*(%+(%W2B%E+'"#*+%#*%("&%Cb@%8"&-&%("&%1-).2'(%
$&+9,&$$,/%#*(&=-+(&.%8#("%C*-&+,%D*=#*&@%.&9)*$(-+(#*=%#($%&\&'(#5&*&$$%
+*.%&+$&%):%2$&%)*%$&(%%3

On-Set & Post-Production 
Versatility
!"&%5&-$+(#,#(/%):%OPN<$%1-).2'($%#$%&5#.&*(%#*%b&,,&-<$%+*&'.)(&$%:-)9%
5+-#)2$%1-).2'(#)*$3%F&%$1)?&%):%#*$(+*'&$%8"&-&%("&#-%$/$(&9$%"+5&%1-)5&*%
#*5+,2+0,&@%1+-(#'2,+-,/%#*%'"+,,&*=#*=%$")($%#*5),5#*=%'-+*&$%)-%G))9%,&*$&$%
8#(")2(%(-+'?#*=%9+-?&-$3%i!"&-&<$%5&-/%,#((,&%/)2%'+*%.)%8#("%("+(%8#(")2(%
,&*$%.+(+@j%b&,,&-%+$$&-(&.3%!"&%+0#,#(/%()%1-)5#.&%:-+9&;0/;:-+9&%+''2-+(&%
,&*$%.+(+%"+$%0&&*%'-2'#+,%:)-%0)("%)*;$&(%.&'#$#)*;9+?#*=%+*.%1)$(;1-).2';
(#)*%1-)'&$$&$%%3

Integrating Traditional 
Skills in a New Era
b&,,&-%.#$'2$$&.%("&%#91)-(+*'&%):%#*(&=-+(#*=%(-+.#(#)*+,%:#,99+?#*=%$?#,,$%
8#("#*%("&%9).&-*%5#-(2+,%1-).2'(#)*%&*5#-)*9&*(3%F&%9&*(#)*&.%")8%OPN<$%
1-).2'($%:#(%$&+9,&$$,/%#*()%("#$%,+*.$'+1&@%0-#.=#*=%("&%=+1%0&(8&&*%',+$$#'%
:#,99+?#*=%(&'"*#T2&$%+*.%*&8%(&'"*),)=#'+,%+.5+*'&9&*($3%iU2-%.&5#'&%
:#($%5&-/%92'"%#*()%("+(%8)-,.333%4(<$%5&-/%92'"%:-)9%("+(@%+*.%:)-%("+(@j%b&,,&-%
-&9+-?&.@%"#=",#="(#*=%("&%0+,+*'&%0&(8&&*%-&$1&'(#*=%:#,99+?#*=<$%"&-#;
(+=&%+*.%&90-+'#*=%#**)5+(#)*%%3

Data Streaming &
Recording Flexibility
b&,,&-%*)(&.%("&%:,&B#0#,#(/%):%OPN<$%$/$(&9$%#*%(&-9$%):%.+(+%$(-&+9#*=%+*.%
-&')-.#*=3%F&%+'?*)8,&.=&$%("+(%8"#,&%("&#-%.&5#'&$%"+5&%1-#9+-#,/%0&&*%
2$&.%()%$(-&+9%,&*$%.+(+%.#-&'(,/%#*()%C*-&+,%D*=#*&@%("&-&%+-&%+,$)%'+$&$%
8"&-&%("&%.+(+%#$%-&')-.&.%5#+%("&%.&5#'&%:)-%,+(&-%2$&3%!"#$%.2+,%'+1+0#,#;
(/%+,,)8$%OPN<$%1-).2'($%()%+.+1(%()%.#\&-&*(%1-).2'(#)*%*&&.$@%8"&("&-%
("&/%#*5),5&%5#-(2+,%1-).2'(#)*%&B',2$#5&,/%)-%+%9#B%):%(-+.#(#)*+,%+*.%5#-(2+,%
(&'"*#T2&$3

Shading & Distortion Data
for Smart Lenses
O&,5#*=%#*()%("&%(&'"*#'+,%+$1&'($@%b&,,&-%&B1,+#*&.%("+(%8#("%$9+-(%,&*$&$%
,#?&%v&#$$@%("&#-%.&5#'&$%'+*%'+1(2-&%$"+.#*=%+*.%.#$()-(#)*%.+(+3%F)8&5&-@%
:)-%*)*;$9+-(%,&*$&$@%("&%:)'2$%#$%1-#9+-#,/%)*%'+1(2-#*=%:)'2$@%#-#$@%+*.%
G))9%.+(+3%F&%1)#*(&.%)2(%("+(%("&#-%$/$(&9%#$%.&$#=*&.%8#("%("&%:2(2-&%#*%
9#*.@%,&+5#*=%-))9%:)-%+..#(#)*+,%#*:)-9+(#)*%+$%("&%.&9+*.%+*.%(&'"*),)=/%
&5),5&%%3

Adapting to Various 
Production Environments
Q..-&$$#*=%("&%#*(&=-+(#)*%):%("&#-%$/$(&9%#*%.#\&-&*(%1-).2'(#)*%$'&*+-#)$@%
b&,,&-%+'?*)8,&.=&$%("&%'"+,,&*=&$%+*.%1)(&*(#+,%):%+.+1(#*=%("&#-%+*+,)=%
$/$(&9%:)-%5+-#)2$%2$&$3%F&%&91"+$#G&$%("&%-&+,;(#9&%.#=#(#G+(#)*%):%+*+,)=%
#*:)-9+(#)*@%8"#'"%#$%+%'-2'#+,%:&+(2-&%):%("&#-%$/$(&9@%+,,)8#*=%:)-%:,&B#0#,#(/%
#*%#($%+11,#'+(#)*%+'-)$$%.#\&-&*(%1-).2'(#)*%&*5#-)*9&*($%%3

Lens Agnosticism: Embracing 
Diversity in Lens Types
b&,,&-%"#=",#="(&.%OPN<$%')99#(9&*(%()%,&*$%+=*)$(#'#$9@%8"#'"%+,,)8$%("&#-%
$/$(&9%()%8)-?%8#("%+%8#.&%-+*=&%):%,&*$&$@%#*',2.#*=%5#*(+=&%+*.%+*+9)-;
1"#'%)*&$3%!"#$%'+1+0#,#(/%#$%5#(+,@%+$%#(%&*+0,&$%:#,99+?&-$%()%2$&%+%.#5&-$&%
+--+/%):%,&*$&$%8#(")2(%')91-)9#$#*=%)*%.+(+%'+1(2-&3%iU2-%$/$(&9%8)-?$%
8#("%+,,%"+($@j%b&,,&-%$+#.@%&91"+$#G#*=%("&%5&-$+(#,#(/%+*.%#*',2$#5#(/%):%("&#-%
(&'"*),)=/%%3

Evolving Post-Production 
Processes
X#*+,,/@%b&,,&-%$1)?&%+0)2(%("&%&5),2(#)*%):%1)$(;1-).2'(#)*%1-)'&$$&$%#*:,2;
&*'&.%0/%5#-(2+,%1-).2'(#)*3%F&%*)(&.%")8%5#-(2+,%1-).2'(#)*%"+$%0-)2="(%&,;
&9&*($%(-+.#(#)*+,,/%-&$&-5&.%:)-%1)$(;1-).2'(#)*%)*()%("&%$&(@%'-&+(#*=%*&8%
./*+9#'$%+*.%.&9+*.$3%!"#$%$"#:(%"+$%*&'&$$#(+(&.%+%.&&1&-%2*.&-$(+*.#*=%
):%("&$&%1-)'&$$&$%+*.%")8%("&/%#*(&-1,+/%8#("%)*;$&(%+'(#5#(#&$%%3%■

PROJECT PARTNERS | 185



REDEFINING VIRTUAL PRODUCTION
C-&*%0&=+*%0/%.&02*?#*=%("&%')99)*%9#$')*'&1(#)*%("+(%5#-;
(2+,%1-).2'(#)*%#$%$),&,/%+0)2(%WDO%8+,,$%,#?&%(")$&%$&&*%#*%i!"&%
E+*.+,)-#+*3j%4*$(&+.@%"&%.&:#*&$%#(%+$%2$#*=%-&+,;(#9&%')912(&-%
=-+1"#'$%#*%1-).2'(#)*@%&*')91+$$#*=%5+-#)2$%(&'"*#T2&$%:-)9%
=-&&*%$'-&&*%$(2.#)$%()%+2=9&*(&.%-&+,#(/%LQKM%+*.%&B(&*.&.%
-&+,#(/%L[KM3%

iU2-%.&:#*#(#)*%:)-%5#-(2+,%1-).2'(#)*%#$%2$#*=%-&+,;(#9&%')912(&-%
=-+1"#'$%#*%1-).2'(#)*@j%C-&*%&B1,+#*&.@%&91"+$#G#*=%("&%.#5&-;
$#(/%+*.%.&1("%):%("&%:#&,.%0&/)*.%>2$(%WDO%8+,,$%%3

THE FLEXIBILITY OF VIRTUAL 
PRODUCTION TECHNIQUES
F#=",#="(#*=%("&%5&-$+(#,#(/%):%5#-(2+,%1-).2'(#)*@%C-&*%9&*(#)*&.%
("+(%#(<$%+%$2#(&%):%()),$%+,,)8#*=%:)-%+%$9))("%(-+*$#(#)*%0&(8&&*%
.#\&-&*(%(&'"*#T2&$%0+$&.%)*%("&%*&&.$%):%&+'"%$1&'#:#'%$")(@%
$'&*&@%)-%$()-/3%!"#$%+.+1(+0#,#(/%1-)5#.&$%:#,99+?&-$%8#("%+%
1)8&-:2,%()),?#(%()%&*"+*'&%("&#-%$()-/(&,,#*=%'+1+0#,#(#&$%%3

SMART GREEN: INNOVATING POST-
PRODUCTION TECHNIQUES
C-&*%#*(-).2'&.%iN9+-(%^-&&*@j%+%(&'"*#T2&%("+(%0+,+*'&$%'+1;
(2-#*=%./*+9#'%,#="(#*=%0&*&:#($%+*.%9+#*(+#*#*=%("&%+0#,#(/%:)-%
1)$(;1-).2'(#)*%9+*#12,+(#)*3%!"#$%9&(").%+,,)8$%:)-%+%',&+*%
9+(@%+$%("&%=-&&*%$'-&&*%(-+'?$%8#("%("&%'+9&-+%+*.%$20>&'(%
9)5&9&*($%)*%("&%WDO%8+,,3

DEMOCRATIZING VIRTUAL 
PRODUCTION
C-&*<$%1"#,)$)1"/%'&*(&-$%+-)2*.%.&9)'-+(#G#*=%5#-(2+,%1-);
.2'(#)*%0/%0-#.=#*=%("&%?*)8,&.=&%=+1%0&(8&&*%(&'"*),)=/%
+*.%2$&-$3%F&%&91"+$#G&$%("&%#91)-(+*'&%):%(-+#*#*=%2$&-$%+*.%
&*"+*'#*=%(&'"*),)=/%()%9+?&%5#-(2+,%1-).2'(#)*%9)-&%+''&$$#;
0,&%+*.%2$&-;:-#&*.,/3%i4%8+*(%()%.&9)'-+(#G&%5#-(2+,%1-).2'(#)*@j%

C-&*%+$$&-(&.@%"#=",#="(#*=%("&%*&&.%()%9+?&%("&$&
(&'"*),)=#&$%9)-&%#*(2#(#5&%+*.%8#.&$1-&+.%%3

THE REFINERY: A TESTING GROUND 
FOR VIRTUAL PRODUCTION
E);N/$%D*=#*&&-#*=<$%:+'#,#(/@%!"&%K&:#*&-/@%#$%.&$#=*&.%()%&*+0,&%
1-+'(#(#)*&-$%()%&B1&-#9&*(%+*.%(&$(%#.&+$%#*%+%1-).2'(#)*%')*(&B(%
8#(")2(%("&%1-&$$2-&%):%+'(2+,%1-).2'(#)*%.&9+*.$3%C-&*%$&&$%("#$%
+$%+%'-2'#+,%$(&1%#*%:)$(&-#*=%'-&+(#5#(/%+*.%+,,)8#*=%:)-%(-#+,%+*.%&--)-%
#*%+%$211)-(#5&%&*5#-)*9&*(%%3

NAVIGATING THE CHANGING 
LANDSCAPE OF PRODUCTION
C-&*%.#$'2$$&.%("&%'"+,,&*=&$%:+'&.%0/%&B&'2(#5&;,&5&,%.&'#;
$#)*;9+?&-$%#*%+.+1(#*=%()%("&%*&8%5#-(2+,%1-).2'(#)*%,+*.$'+1&3%
F&%*)(&.%("&%1)(&*(#+,%):%5#-(2+,%1-).2'(#)*%+$%+*%)11)-(2*#(/%:)-%#*;
*)5+(#)*%+*.%')$(;&\&'(#5&*&$$%/&(%+'?*)8,&.=&$%("&%')91,&B#(#&$%
#*5),5&.%#*%9+?#*=%#*:)-9&.%.&'#$#)*$%+0)2(%#($%+11,#'+(#)*%%3

NEAR-TIME RENDERING: BRIDGING 
REAL-TIME & POST-PRODUCTION
DB1,)-#*=%("&%')*'&1(%):%*&+-;(#9&%-&*.&-#*=@%C-&*%.&$'-#0&.%+%
1-)'&$$%8"&-&%$'&*&$%+-&%-&;-&*.&-&.%#*%("&%',)2.%+*.%.&,#5&-&.%
0+'?%()%$&(%8#("#*%9#*2(&$@%$#=*#:#'+*(,/%&*"+*'#*=%("&%5#$2+,%&\&'($%
T2+,#(/3%!"#$%+11-)+'"%-&1-&$&*($%+*%#*(&-9&.#+-/%$(&1%0&(8&&*%
-&+,;(#9&%#*;'+9&-+%&\&'($%+*.%(-+.#(#)*+,%1)$(;1-).2'(#)*%5#$2+,%
&\&'($@%)\&-#*=%:,&B#0#,#(/%+*.%&\#'#&*'/%#*%("&%1-).2'(#)*%1-)'&$$%%3

ENVISIONING A COLLABORATIVE 
TRAINING ENVIRONMENT
W+$(,/@%C-&*%.&$#-&$%()%)\&-%')91-&"&*$#5&%(-+#*#*=%')2-$&$%("+(%
.&,5&%#*()%("&%#91+'(%):%5#-(2+,%1-).2'(#)*%)*%("&%&*(#-&%1-).2'(#)*%
1#1&,#*&3%F&%+'?*)8,&.=&$%("&%*&&.%:)-%'),,+0)-+(#)*%8#("%)("&-%
1+-(*&-$%()%.&,#5&-%$2'"%#*(&*$#5&%(-+#*#*=@%$&&#*=%#(%+$%+%5#(+,%$(&1%#*%
+.5+*'#*=%("&%#*.2$(-/<$%'),,&'(#5&%2*.&-$(+*.#*=%+*.%+11,#'+(#)*%):%
5#-(2+,%1-).2'(#)*%(&'"*#T2&$%%3%■
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