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6.$-&78(6.&9/:(*,(6.$-&%$/.(
!

                                                                                                                   by Walter Funk 
!

Walter Funk has been producing autostereoscopic movies since 1994, pioneering the 

artistic use of volumetric and autostereoscopic displays for entertainment. His 

Hologlyphics performances involve volumetric animations and live music performed 

for an audience. He founded Hologlyphics (http://www.hologlyphics.com), bringing 

live volumetric entertainment to film and video festivals, museums, art shows, and 

live music events. Walter studied holography at The Holography Institute and music 

at the Center for New Music and Audio Technology, UC Berkeley.!
!
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(3(/4!&,!13@/!<&)&4!H*!B#))!;)$#-'0!2%&!2&4@/.!1&4! $%/!7%#)<&!6&4(&43$#&,A!M&!N//!+&$!3! Y&H!3$!7%#)&9!3,.!230!

)'<@*! /,&'+%! $&! 2&4@! #,! $%/! )3H! 2#$%! B#))! ;)$#-'0A! :%/4/! %/! 1&4-/.! $%/! 1#40$! &1! -3,*! $/3-0! $&! 2&4@! &,! $%#0!

3,#-3$#&,!-3<%#,/A!
!
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(3$<%!(3,/)9!4/(4/0/,$#,+!LH&,/0L!&1!3!%'-3,!H&.*!&4!&$%/4!&HY/<$0!$%/!34$#0$!2#0%/0!$&!3,#-3$/A!B&,/0!34/!H30#<3))*!

2#4/Q143-/!)#,/!0/+-/,$0A!WM'413</!6%343<$/4#0$#<0X!<3,!H/!-3((/.!5#3!W0(#,,#,+!5/<$&40X!<3))/.!M@#,9!2%#<%!34/!

3<$'3))*!%#+%!14/J'/,<*!0#,]<&0#,/!&0<#))3$&40A!
!

!! !
!

Left: Animac's patch panel. Right: Animac's control panel. 
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:%/!&'$('$!&1!$%/0/!<#4<'#$0!<4/3$/.!$%/!$%4//!/)/<$4&,#<!0#+,3)0!4/(4/0/,$#,+!$%/!3,#-3$#&,L0!#-3+/A!:%#0!>?!&'$('$!

230!1'4$%/4!$43,01&4-/.!H*!3,!3..#$#&,3)!/)/<$4&,#<!<#4<'#$!H)&<@!<3))/.!$%/!W63-/43!;,+)/!U/$2&4@XA!:%/!63-/43!

;,+)/!U/$2&4@!3))&20!$%/!3,#-3$&4! $&!<&,$4&)! $%/!(/40(/<$#5/!&1! $%/!3,#-3$#&,!0</,/A!8,./4!3,#-3$&4!<&,$4&)9! #$!

/)/<$4&,#<3))*! $43,01&4-0! $%/! #-3+/L0! $%4//! 0#+,3)0! #,$&! $2&! 0#+,3)0! 4/(4/0/,$#,+! 3! I?! (/40(/<$#5/! &1! $%/! >?!

3,#-3$#&,!0</,/A!:%/!&'$('$!&1!$%/!$2&!0#+,3)0!4/(4/0/,$#,+!$%/!0</,/!230!0/,$!$&!3,!&0<#))&0<&(/A!:%/!#-3+/!230!

$%/,!1#)-/.!3,.!1#)$/40!2/4/!()3</.!#,!H/$2//,!$%/!&0<#))&0<&(/!3,.!$%/!<3-/439!3))&2#,+!1&4!<&)&4A!
!

:2&!H30#<!/)/-/,$0!3))&2/.!$%/!<4/3$#&,!&1!1#+'4/0!3,.!0%3(/0A!:%/!1#40$!/)/-/,$!#0!<3))/.!3!B&,/9!2%#<%!#,!-3,*!

<30/0!H'$!,&$!3))! 4/(4/0/,$0!3!H&,/! #,!3!%'-3,!&4!3,#-3)!H&.*A!:%/!B&,/! #0!3! 0(3$#3)!5/<$&49! 3! )#,/! #,!>?!0(3</!

2%#<%!%30!3!./$/4-#,/.!0$34$#,+!(&#,$9! )/,+$%!3,.!.#4/<$#&,A!M@#,!#0! $%&'+%$!&1!30! $%/!$%#<@,/009!0%3(/9! $/=$'4/!&4!

0'413</! <%343<$/4#0$#<!&1! $%/!B&,/9! 0/45#,+!-')$#()/! 1',<$#&,0A!:%/!M@#,! 4&$3$/0!&4! 0(#,0!&4$%&+&,3))*! 34&',.! $%/!

)/,+$%!&1!$%/!H&,/A!
!

B/1&4/! ./)5#,+! #,$&! %&2! $%/! ./5#</! <4/3$/.! >?! 3,#-3$#&,0! 2#$%! B&,/0! 3,.! M@#,9! K! 0%&').! -/,$#&,! $%/! 3,3)&+!

<#4<'#$0! 3,.! $%/#4! 3(()#<3$#&,! $&!>?!3,#-3$#&,!-3*!,&$!H/! 13-#)#34! $&! /5/4*&,/! #,! $%/! <'44/,$! 1#/).!&1!.#+#$3)! >?!

3,#-3$#&,A!:%/!3<$'3)!<#4<'#$0!^#A/A!<#4<'#$!./0#+,_!2#))!,&$!H/!.#0<'00/.9!&,)*!$%/#4!1',<$#&,A!;$!$%/!/,.!&1!$%#0!34$#<)/!

34/!0/5/43)!(3+/0!&1!H)&<@!.#3+43-0!3,.!3!0#+,3)!1)&2!<%34$A!7)/30/!4/1/4!$&!$%/0/!1&4!4/1/4/,</9!#1!,//./.A!
!

K$! 0%&').! 3)0&! H/! ,&$/.! $%/! (4&+43--#,+! #,$/413</! #,! -&0$! #,0$3,</0! #0! J'#$/! 32@234.A! N#@/)*! $%/! 4/0')$! &1!

<&-()/$/)*! ('0%#,+! $%/! 34$#0$#<! /,5/)&(/9! 2#$%! $%/! )#-#$! &1! $%/! $/<%,&)&+*! 3$! $%/! $#-/A! :%/4/! 0#-()*!";M!U\!

/)/+3,$! #,$/413</! 1&4! (4&+43--#,+! $%/0/! >?! $43,01&4-3$#&,0! 353#)3H)/A! ;! 5/4*! /)/+3,$! 3,.! <%34-#,+! <&,$4&)!

#,$/413</!%&2/5/49!230!./5/)&(/.!1&4!<&,$4&))#,+!(4&+43--/.!%'-3,!<%343<$/40A!
!

:%/!/,$#4/!0*0$/-!230!.4#5/,!H*!3!-30$/4!&0<#))3$&49!3<$#,+!30!3!-30$/4!<)&<@A!:%/!<)&<@!0'(()#/0!$%/!.4#5#,+!0#+,3)0!

$&! $%/!./5#</!3,.!3)0&!3))&2/.!$%/! #,,/4!2&4@#,+0! $&!H/! $#-/!0*,<%4&,#G/.A!:%/!-30$/4!&0<#))3$&4! #0!3!SI9I``!RG!

0#,/!235/!2%&0/!&'$('$!#0!0%3(/.!#,$&!3!0J'34/!235/!1&4!$%/!$#-#,+!0#+,3)!3,.!3)0&!$%4&'+%!3!TD!./+4//!(%30/!0%#1$!

,/$2&4@!2%&0/!&'$('$!,&2!H/<&-/0!3!<&0#,/!235/A!
!

:%/!0J'34/!235/!&'$('$!#0!1/.!.#4/<$)*!3!<&',$/4!

1&4! /5/,$! 3,.! 143-/! 43$/! $#-#,+A! K$! #0! 3)0&! $%/!

.4#5#,+! 0#+,3)! 1&4! $%/! %&4#G&,$3)! ./1)/<$#&,!

+/,/43$&4! &1! $%/! 0@#,! 0<3,,/49! $&! H/! ./0<4#H/.!

)3$/4A!:%/!0#,/!3,.!<&0#,/!235/0!34/!1/.!#,$&!$2&!

0/(343$/! 0/$0! &1! 03-()/! 3,.! %&).! <#4<'#$09! 34/!

3)0&!1/.!#,$&!3!(3#4!&1!-')$#()#/40A!
!

:%/! <&',$/4! #0! 3! <%3#,! &1! ,#,/! H#0$3H)/! -')$#Q

5#H43$&409! /3<%! 0$3+/! .#5#./0! $%/! <)&<@! 43$/!

14/J'/,<*! H*! S]IA! M&! $%/! &'$('$! &1! $%/! 1#40$!

-')$#Q5#H43$&4! #0! a! $%/! <)&<@! 14/J'/,<*9! /3<%!

3..#$#&,3)!0$3+/!%3)5/0!$%/!<)&<@!14/J'/,<*A!:%/!

&'$('$! &1! $%/! )30$! 0$3+/! #0! $%/! <)&<@! 14/J'/,<*!

.#5#./.! H*! CSIA! :%'0! 1&4! 3! 143-/! 43$/! &1! IZ!

143-/]0/<! $%/! %#+%! 14/J'/,<*! -'0$! H/! SI9I``!

RGA! :%/! 14/J'/,<*! &1! $%/! <)&<@! -3*! 3)0&! H/!

#,<4/30/.! $&! 3))&2! 3! >D! b7M! 143-/! 43$/A! :%/!

%#+%/4! $%/! 14/J'/,<*9! $%/! +4/3$/4! $%/! #-3+/!

4/0&)'$#&,!2#))!H/A!
!

Showing the Bone vector, from original 

technical drawing. 
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:%/!B&,/!E/,/43$&4!#0!$%/!%/34$!&1!$%/!3,3)&+!>?!3,#-3$#&,!/,+#,/A!B&,/0!34/!./1#,/.!H*!3!0$34$#,+!(&#,$!#,!=*G!

0(3</9!#$0!.#4/<$#&,!3,.!%&2!)&,+!#,!$#-/!#$!$435/)0A!:#-/!230!'0/.!30!$%/!H30#0!$&!./$/4-#,/!$%/!)/,+$%!&1!3!H&,/A!

:%/!143-/!43$/!<)&<@!235/1&4-!230!'0/.!$&!&(/,!3,.!<)&0/!3!0/4#/0!&1!+3$/0!#,!3!0/J'/,$#3)!-3,,/49!(4&+43--3H)/!

H*!3!(3$<%!(3,/)A!"%#)/!$%/!H&,/!230!$'4,/.!&,9!0(/<#1#<!+3$/0!2&').!&(/,!3,.!$%/!+3$/0!2&').!%35/!?6!53)'/0!

./$/4-#,#,+! $%/! 0$34$#,+! (&#,$9!c9!V9! d9! &1! $%3$! H&,/A! :%/! )/,+$%!230! ./$/4-#,/.! H*! (%*0#<3))*! (3$<%#,+! #,$&! 3!

$#-#,+! <#4<'#$! &4! 3! <&',$/49!2%#<%!230! 4/0/$! 31$/4! /3<%! H&,/A!;! <%3#,! &1!-&,&Q0$3H)/!-')$#Q5#H43$&409! <3))/.! $%/!

eMef! <%3#,9! .4#5/0! $%/! 0/J'/,</! &1! H&,/Q+3$/0A! :%/! #,('$! $&! $%/! 1#40$! eMef! #,! $%/! <%3#,! #0! 3! 143-/! 43$/!

14/J'/,<*!(')0/9!0'<%!30!IZ!RG9!2%#<%!<&-/0!14&-!$%/!<&',$/4A!
!

:%/!H&,/!+/,/43$&4!%30!$%4//!#,$/+43$&409!&,/!1&4!/3<%!+/&-/$4#<!<&&4.#,3$/!&1!>?!0(3</A!:%#0!3))&20!1&4!0-&&$%!

43-(!1',<$#&,0!14&-!$%/!?6!53)'/09!1&4!.432#,+!0$43#+%$!)#,/0A!:%/!<3(3<#$&40!&1!$%/!#,$/+43$&40!<3,!H/!0%&4$/.!&'$!

&4! .#0<%34+/.! 3$! ./0#4/.! $#-/0! .'4#,+! $%/! 0/J'/,</! &1! H&,/0! 3,.! 3$! $%/! /,.! &1! /3<%! <*<)/! &1! H&,/! +/,/43$#&,A!

?#0<%34+#,+!&1! $%/!<3(3<#$&40!<3'0/0! $%/!H/3-!&1! $%/!.#0()3*!6O:!$&! 1)*!H3<@! $&! $%/!0$34$#,+!(&0#$#&,A!"%/,! $%/!

3,#-3$&4!0$34$/.!3!H&,/!$%/*!3)0&!0$34$/.!3!<&',$/49!3,.!3!1)#(!1)&(!230!()'++/.!#,$&!$%/!<&',$/4!3,.!2%/,!#$!+&$!'(!

$&!$%/!<&',$!#$!2&').!$'4,!$%3$!H&,/!&11A!\,</!3!H&,/!/,.09!$%/!E/,/43$&4!<3,!.432!3,&$%/4!H&,/!14&-!$%/!/,.#,+!

(&#,$9!1)*!H3<@!$&!3!,35/)!(&#,$9!&4!3<$'3))*!$'4,!34&',.!3,.!+&!H3<@!$%/!03-/!23*A!:&!(4&+43-!#$!$%/4/!230!3!(3$<%!

(3,/)!$%3$!./$/4-#,/.!$%/!(3$$/4,!&4!&4./4!#,!2%#<%!$%/!H&,/0!2/4/!.432,A!
!

K,!0*,<%4&,#G3$#&,!2#$%!H&,/!+/,/43$#&,!#0!:%/!M@#,!U/$2&4@A!:%#0!3))&20!0(#,,#,+!5/<$&40!34&',.!$%/!0$43#+%$!)#,/!

0/+-/,$9! &1! 3! .#0$3,</! 534#3H)/! &5/4! $%/! )/,+$%! &1! $%/! )#,/A! K,! 3..#$#&,! $%/! 0(#,,#,+! 5/<$&4! <3,! H/! 4&$3$/.A! :%/!

1',<$#&,!&1!$%/!0@#,!,/$2&4@!#0!$&!3)+/H43#<3))*!<&-H#,/!$%/!534#&'0!5&)$3+/!4/(4/0/,$3$#&,0!&1!$%/!>?!#-3+/A!:2&!

3)+/H43#<! 1',<$#&,0! 34/! (/41&4-/.! H*! $%3$! (&4$#&,! &1! $%/! ./5#</9!-')$#()#<3$#&,! 3,.! 3..#$#&,A! :%3$! <3)<')3$/0! $%/!

&4$%&+&,3)! 3,+)/! $&! $%/!B&,/A!:%/!.#0$3,</! 14&-! $%/!B&,/! <3,!H/!-&.')3$/.!H*!&$%/4! 0#+,3)09! ./$/4-#,#,+! 0@#,!

$%#<@,/00!3,.!$/=$'4/A!
!

:%/! M@#,! E/,/43$&4! 230! '0/.! 1&4! 0<3,,#,+! 3,.! 0$&4#,+! 0@#,! 1/3$'4/0! 0'<%! 30! <&)&49! $/=$'4/9! 3,.! 0%3.#,+A! :%/!

1',<$#&,!&1!:%/!M@#,!E/,/43$&4!#0!$&!+/,/43$/!3!5#./&!0#+,3)!2%&0/!-3+,#$'./!4/(4/0/,$0!$%/!&4$%&+&,3)!.#0$3,</!&4!

$%#<@,/00!H/$2//,!$%/!H&,/!5/<$&4!3,.!$%/!0'413</!&1!$%/!0@#,A!;!1)*#,+!0(&$!0<3,,/4!4/<&4./.!)#+%$!#,$/,0#$*!0#+,3)0!

14&-!0(/<#3))*!(4/(34/.!(%&$&+43(%#<!$43,0(34/,<#/0A!
!

:%/!1)*#,+!0(&$!0<3,,/4L0!<&,$4&))#,+!%&4#G&,$3)!3,.!5/4$#<3)!./1)/<$#&,!032$&&$%!235/!1&4-0!34/!.4#5/,!H*!3,!#,('$!

14&-!$%/!<)&<@A!:%/!(3$$/4,!&1!-&5/-/,$!&1! $%/!0(&$!&1! $%/!0<3,,/4! #0!H30#<3))*!4/<$3,+')349!2#$%!0&-/!)&<3)#G/.!

-&.#1#<3$#&,0! #,! $%/! (3$$/4,! 1&4! 0(/<#3)! 0@#,! .#0$&4$#&,! /11/<$0! 30! #,! )#(9! /*/9! 3,.! &$%/4! 13<#3)! 3,.! W()30$#<g! $*(/!

-&5/-/,$0A!"4#,@)/!/11/<$0!<3,!3)0&!H/!3'$&-3$#<3))*!./5/)&(/.!30!3!1',<$#&,!&1!300&<#3$/.!H&,/!3,+)/0A!
!

Adding the skin to the bone, from 

original technical drawing. 
!

\,</! $%/! LM@#,L! #0! 3../.! $&! $%/!

#-3+/0! LB&,/0L9! $%/! $%4//! 0#+,3)0!

4/(4/0/,$#,+! $%/! >?! #-3+/0! 34/!

<&,5/4$/.! #,$&! $2&! 0#+,3)0!

4/(4/0/,$#,+!3!I?!(/40(/<$#5/!&1!$%/!

#-3+/9! 5#3! 3,! 3,3)&+! I?! (4&Y/<$#&,!

-/$%&.A! :%#0! (34$! &1! $%/!;,#-3<! #0!

<3))/.!$%/!63-/43Q;,+)/!U/$2&4@A!
!

:%/! 1',<$#&,! &1! $%/! 63-/43Q;,+)/!

U/$2&4@!#0!$&!3)+/H43#<3))*!<&-H#,/9!

$%'0! +/&-/$4#<3))*! 3,.! 5/<$&4#3))*!

<&-H#,+9!$%/!=9!*!3,.!G!<&-(&,/,$0!
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&1! $%/! $%4//Q.#-/,0#&,3)! 1#+'4/A!O&$3$#&,! &1! $%/! =*! ()3,/! 3H&'$! $%/! =! 3=#0! 3,.! 3)0&! =G! ()3,/! 3H&'$! $%/! G! 3=#0! #0!

(&00#H)/A!:%#0!3))&20!1&4! $%/!0/)/<$#&,!3,.!(4/0/,$3$#&,!&1!3,*!IQ.#-/,0#&,3)!(4&Y/<$#&,!&4!5#/2!&1! $%/!>?!1#+'4/!

2%/,!$%/!&'$('$0!&1!$%#0!,/$2&4@!34/!(4/0/,$/.!$&!$%/!%&4#G&,$3)!3,.!5/4$#<3)!<%3,,/)0!&1!3!.#0()3*!6O:A!:%/!$2&!

0#+,3)0!4/(4/0/,$!$%/!WH/3-Q(&0#$#&,3)g!#,1&4-3$#&,!,/</0034*!$&!.432!$%/!1#+'4/A!
!

:%/!$2&!4&$3$#&,!1',<$#&,!&1!$%/!63-/43Q;,+)/!U/$2&4@!34/!<&,$4&))/.!H*!(&$/,$#&-/$/40A!6&,$4&))#,+!M/45&0!<3,!

H/! '0/.! $&! (&0#$#&,! $%/! 0%31$0! &1! $%/! (&$0! 0&! $%3$! $%/! 0/45&! .4#5#,+! 0#+,3)0!-3*! H/! 4/<&4./.! &,! $%/! <&,$4&)! $3(/!

^-3+,/$#<_! 3)&,+! 2#$%! &$%/4! <&,$4&)! 0#+,3)09! $%'0! 4/<&4.#,+! $%/! <3-/43! 3,+)/0A! :%/! 0/45&0! 2#))! 3'$&-3$#<3))*!

(&0#$#&,! $%/! 0%31$! &1! $%/! (&$0! $&! +#5/! $%/! ./0#4/.! 5#/2#,+! &4! <3-/43! 3,+)/0! &,! ()3*H3<@A! :%/! 0/45&! 0#+,3)0! 34/!

4/<&4./.!H/$2//,!143-/0A!!
!

R344#0&,!3)0&!./5/)&(/.!3,!3,3)&+!-/$%&.!1&4!%#../,!)#,/!4/-&53)A!;!0(/<#3)!./5#</!1&4!W&5/4)3(!(4/5/,$#&,X!%3.!

$%/!1',<$#&,!&1!.&#,+!323*!2#$%!3!W+%&0$X!#-3+/!&4!&5/4)3(A!\5/4)3(!#0!<)300#1#/.!#,$&!$2&!$*(/0A!!
!

! \,/!$*(/!&<<'40!2%/,!$%/!WH3<@!(34$X!&4!&$%/4!(34$0!(34$!&1!$%/!#-3+/9!&,!$%/!0#./!323*!14&-!$%/!5#/2/49!

#0!.432,A!:%#0!&5/4)3(!#0!(4/5/,$/.!H*!$'4,#,+!&11! $%/!#,$/,0#$*!&1! $%/!H/3-!3<<&4.#,+!$&!$%/!5/<$&4#3)!

(&0#$#&,!&1! $%/!0@#,!5/<$&4!2%#<%!#0!3!1',<$#&,!&1!S_!(%30/!&1! $%/!%#+%/4!14/J'/,<*9!3,.!I_! $%/!<3-/43!

3,+)/9!2%#<%!+&5/4,0!$%/!(&0#$#&,!&1!$%/!()3,/!&1!(4&Y/<$#&,A!!
!

! :%/!I,.!$*(/!&1!&5/4)3(!&<<'40!2%/,!&,/!(34$!&1!3,!&HY/<$!&4!1#+'4/!&5/4)3(0!3,&$%/4!(34$9!&4!2%/4/!&,/!

1#+'4/!#0! #,!14&,$!&1!3,&$%/4A!:%#0!230!./3)$!2#$%!5#3!3!-')$#Q+',!6O:9!2#$%!0*,<%4&,#G/.!W24#$/X!3,.!

W/430/X!+',0A!:%/!L/430/L!+',!%30!0/)/<$#5/!/430/!<3(3H#)#$*A!B&$%!+',0!4/</#5/.!$%/!03-/!(&0#$#&,3)!cV!

0#+,3)0!1&4!6O:!H/3-!./1)/<$#&,9!2#$%!$%/!/430/!+',!(4/</.#,+!$%/!24#$/!+',!H*!/-()&*#,+!3!0)#+%$!./)3*!

#,!$%/!W24#$/X!0#+,3)0A!
!

b&4! 4/<&4.#,+! 3,#-3$#&,09! $%/! WO/<&4.#,+! U/$2&4@X! #0! $&! 4/<&4.! $%/! Y&#,/.! $&+/$%/4! +3$/! &'$('$! 0#+,3)0!

^-')$#()/=/.! 3,+)/Q0#+,3)0! 14&-! $%/! H&,/Q+3$/0_! 3,.! 3))&2! 1&4! $%/! ()3*H3<@! &1! $%/0/! 0#+,3)0A! :%/! 4/<&4./4! #0! 3!

-')$#Q<%3,,/)!4/<&4./4A!\,!&,/!<%3,,/)!#0!'0/.!$&!4/<&4.!$%/!<)&<@!0#+,3)0!3,.!143-/!0#+,3)0!1&4!0*,<%4&,#G3$#&,A!

:%/! <)&<@! <%3,,/)! 4/<&4.0! $%/! %#+%! 14/J'/,<*! 0#,/! 235/! ()'0! 3,! #,$/4-#$$/,$! 143-/! (')0/A! :%/! 0#+,3)0! 34/!

/)/<$4&,#<3))*!0/(343$/.!'(&,!()3*H3<@A!:%/!0#,/!235/!#0!0/,$!$&!$%/!B&,/!E/,/43$&4!3,.!$%/!143-/!(')0/0!34/!0/,$!

$&!$%/!<&',$/4!<%3#,A!
!

M&',.!230!4/<&4./.!&,!3,&$%/4!$3(/!<%3,,/)A!\$%/4!<%3,,/)0!<&').!H/!'0/.!$&!4/<&4.!3,.!<&,$4&)!&$%/4!(343-/$/40!

&1!$%/!H&,/A!b&4!/=3-()/9!3,!3..#$#&,3)!<%3,,/)!<&').!H/!'0/.!$&!<&,$4&)!$%/!4&$3$#&,3)!(&0#$#&,!&4!$2#0$!&1!$%/!0@#,!

4/)3$#5/! $&! $%/! H&,/! 3=#0A! M/)/<$#5/! 4/<&4.#,+! &1! #,.#5#.'3)! +3$/Q&'$('$0! #0! 3<<&-()#0%/.!2#$%! W4/<&4.#,+! +3$/0X9!

L2%#<%!34/!3<$#53$/.!^&(/,/._!H*!$%/!-')$#Q5#H43$&40!300&<#3$/.!2#$%!$%/!H&,/Q+3$/0!./0#4/.!$&!H/!4/<&4./.A!
!

:%/! /)/<$4&,#<! 0#+,3)0! <&-#,+! &'$!

&1! $%/! <3-/43! 3,+)/! ,/$2&4@! 34/!

H/3-Q(&0#$#&,#,+! 0#+,3)09! Y'0$! 30!

1#,+/40! <&,$4&)! $%/! (&0#$#&,! &1! 3!

(/,<#)! 3,.! (3(/4A! :%/! 1',<$#&,! &1!

$%/!0%3.#,+!3,.!<&)&4!,/$2&4@!#0!$&!

+&5/4,! $%/! H/3-! #,$/,0#$*! 30! #$!

.4320! $%/! 1#+'4/! &4! &HY/<$A! R#+%!

14/J'/,<*!534#3$#&,0!#,!#,$/,0#$*!34/!

(4&.'</! 0@#,! 0%3./0! 3,.! 0%3.&209!

$/=$'4/0! /$<A! 2%#<%! 34#0/! 14&-! $%/!

0'413</!534#3$#&,0!#,!$%/!0@#,A!
!

Animac's tape format, servo signals 

can be recorded between frames!
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b&4!<&)&49!$%4//!6O:0!<&').!H/!'0/.9!/3<%!2#$%!3!0/(343$/!<&)&4!1#)$/4A!:%/!6O:0!<3,!H/!0/,$!$%/!03-/!/)/<$4&,#<!

H/3-!(&0#$#&,3)! 0#+,3)! 3,.! $%/,! H/! &($#<3))*! 0'(/4#-(&0/.A!B*! 534*#,+! $%/! #,$/,0#$#/0! &1! $%/! >!6O:!H/3-09! $%/!

3,#-3$/.!#-3+/!%30!1'))!0(/<$4'-!<&)&4!<3(3H#)#$*A!

!

:%/! W0@#,X! 5#./&! 0#+,3)! &H$3#,/.! 14&-! $%/! WM@#,!E/,/43$&4X! <&,$3#,0! #,1&4-3$#&,! 3H&'$! $%/! &4$%&+&,3)! .#0$3,</!

H/$2//,! H&,/! 3,.! 0@#,! ^$%#<@,/00_A! P)/<$4&,#<! 534#3$#&,0! &1! $%#0! 5#./&! 0#+,3)! 34/! '0/.! $&! <&,$4&)! $%/! H4#+%$,/00!

^0%3.#,+_!3,.!3)0&!<4/3$/!&$%/4!/11/<$0A!
!

:&!3<</,$'3$/!0@#,! 1/3$'4/0!2%#<%!&<<'4!H/$2//,! $%/!/.+/0!&1! $%/!&HY/<$!H/#,+!.432,9!3! 43$/Q&1Q<%3,+/!0#+,3)! #0!

&H$3#,/.!H*!.#11/4/,$#3$#,+!$%/!0@#,!5#./&!0#+,3)A!;!$%4/0%&).!,/$2&4@!./$/<$0!3))!43$/0!&1!<%3,+/!3H&5/!3!(4/0<4#H/.!

3H0&)'$/!53)'/A!:%/!<)#((/.!&'$('$!&1!$%/!$%4/0%&).!,/$2&4@!#0!3-()#1#/.!3,.!0<3)/.9!$%/,!'0/.!$&!-&.')3$/!H/3-!

#,$/,0#$*A!
!

O&',.#,+9!/.+/!/11/<$0!^/.+/!0%3.&209!/$<A_!34/!(4&.'</.!#,!3<<&4.3,</!2#$%!$%/!0@#,!5/<$&4!(&0#$#&,9!2%#<%!#0!3!

1',<$#&,!&1!$%/!(%30/!&1!$%/!%#+%!14/J'/,<*!<)&<@A!K,!3..#$#&,9!3!%#+%!14/J'/,<*!2&HH)/!&4!3!1&<'0Q1)34/!/11/<$!-3*!

H/! /-()&*/.! $&! %/35*Q'(! &4! $%#<@/,! $%/! /.+/09! $%#0! 3<$#&,! 3)0&! H/#,+! 0*,<%4&,&'0! 2#$%! $%/! (%30/! &1! $%/! %#+%!

14/J'/,<*!0#,/!235/A!
!

B*!<&,$4&))#,+!$%/!5&)$3+/!#,('$0!$&!$%/!H&,/!+3$/09!$%/!H4#+%$,/009!(&0#$#&,09!3$$#$'./09!()30$#<!.#0$&4$#&,09!3,.!&$%/4!

0(/<#3)!(343-/$/40!<3,!H/!<&,$4&))/.A!:%/!<&,$4&))#,+!0#+,3)0!34/!5/4*!)&2!14/J'/,<*!3,.!#,!0&-/!<30/0!(43<$#<3))*!

?6A!U/$2&4@0!&1!534#3H)/!4/0#0$&40!3,.!5/4*!)&2!14/J'/,<*!+/,/43$&40!-3*!H/!'0/.!$&!+/,/43$/!#,$/44/)3$/.!H&,/Q

+4&'(!3<$#&,0!&4!-&$#&,0A!
!

M%3(/.!235/1&4-0!#,!()3</!&1!?6!#,('$0!#,$&!$%/!

H&,/! +3$/0! +/,/43$/.! H&,/0! $%3$! 2/4/! ,&$!

0$43#+%$A! ;! $4#3,+)/! &4! 032Q$&&$%! <&,$4&)! #,('$!

-3@/0!2#++)*!H&,/09!3!0#,'0&#.3)! #,('$! #1!3$! $%/!

(4&(/4! (%30/! 3,.! 14/J'/,<*! -3@/0! 3! <#4<')34!

H&,/9! 3! 0J'34/! 235/! 2#))! -3@/! 3! G#+G3+! H&,/9!

3,.! 3! 43-(!235/! <3,!(4&.'</! <'45/.!&4! 34<%/.!

H&,/0A!
!

h&*Q0$#<@0! 3,.! 1#,+/4! <&,$4&)0! %35/! H//,!

./0#+,/.! 1&4! /30*9! -/<%3,#<3)! -3,#(')3$#&,! &1!

$%/! <&,$4&)0A! b3<#3)! /=(4/00#&,0! -3*! H/! #,('$!

14&-! 3<$'3)! 13<#3)! 3,.! )#(! -&$#&,0! '0#,+! 3!

,/$2&4@! &1! 0$43#,! +3'+/0A! 7&$/,$#&-/$/40! 3,.!

N#,<&),!N&+0!2/4/!'0/.!30!34-3$'4/09!$&!H'#).!3!

.3,</! <&,$4&)! #,$/413</! <3))/.! $%/! ;,#-3$#&,!

R34,/00A! K$! 230! 2&4,! H*! 3! )#5/! .3,</49! 3,.!

<&,5/4$/.! $3<$#)/! -&$#&,! #,$&! <&,$4&)! 5&)$3+/0!

2%#<%!<&').!-3@/! $%/!3,#-3$/.!<%343<$/4!.3,</!

#,!4/3)Q$#-/A!!
!

Animation Harness on dancer, real-time animation.!
!

\5/43))! &(/43$#&,!230!.#5#./.! #,$&! 1#5/! +/,/43)! 0$/(0! <3))/.! We&./0X9! 3)$%&'+%!-3,*!534#3$#&,0!&,! $%/!&4./4! &1!

(4&</.'4/0!<&').!H/!./5#0/.A!
!

! Mode I: Character Information Input: :%/! $43,0(34/,<#/0! 14&-! $%/!M@#,!E/,/43$&4!34/! 1/.! #,$&! $%/!

./5#</A!:%/!<&44/0(&,.#,+!B&,/!N/,+$%0!34/!0/$!5#3!%3,.9!(&$/,$#&-/$/409!&4!(4/Q(4&+43--/.!4/0#0$&4!
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<34.0A! B&,/! 0/J'/,</! #0! (4&+43--/.9! #,<)'.#,+! 1)*H3<@9! H*! -3@#,+! ./0#4/.! #,$/4<&,,/<$#&,! &1! $%/!

eMef!<%3#,!5#3!$%/!(3$<%!(3,/)A!
!

! Mode II: Set Up:! :%/! (4#-34*! 0/$Q'(Q<&,$4&)! (&$/,$#&-/$/40! 34/! 3.Y'0$/.! $&! ()3</! $%/! <%343<$/4! &4!

<%343<$/40!#,!3!./0#4/.!,/'$43)!(&0#$#&,A!:%/!(4#-34*!4/<&4.#,+!+3$/!02#$<%!#0!<)&0/.!3,.!$%/!4/<&4./4!#0!

3<$#53$/.! $&! 4/<&4.!3! )/,+$%!&1! $#-/!<&44/0(&,.#,+! $&! $%/! 0</,/! )/,+$%9!2%#<%! #0!+&5/4,/.!H*! $%/!(4/Q

4/<&4./.!0&',.!$43<@A!:%/!$3(/!#0!$%/,!4/$'4,/.!$&!#$0!0$34$#,+!(&0#$#&,A!:%#0!-3*!H/!<3))/.!$%/!#,#$#3)!$3(/!

(300A!

! Mode III: Animation: "#$%! $%/! #,#$#3)! 4/<&4.#,+!+3$/!&(/,9!H'$!2#$%! $%/!./0#4/.!H&,/0! #,! $%/! 4/<&4.!

-&./9! 3,#-3$#&,! #0! /11/<$/.!H*!3.Y'0$-/,$! ^/#$%/4! /)/<$4&,#<3))*9! /)/<$4&Q-/<%3,#<3))*9!&4!H*!%3,._!&1!

$%/!H&,/!+3$/!#,('$0!&1!$%/!H&,/0!H/#,+!3,#-3$/.A!:%#0!-3*!H/!<3))/.!$%/!3,#-3$#&,!(300A!
!

! Mode IV: Full Animation Check:! K,! $%#0! -&./9! $%/! ./5#</! #0! 43,! 3$! 3! 0)&2/4! 0(//.! $&! 3))&2! $%/!

<&-()/$/!13H4#<3$#&,!&1!$%/!0</,/9!#,<)'.#,+!0@#,!.432#,+9!0%3.#,+09!H3<@+4&',.!0'(/4(&0#$#&,9!/$<A9!1&4!

#,0(/<$#&,!&1!$%/!<&-()/$/.!0</,/A!
!

! Mode V: Photographic Recording:! :%/! ./5#</! #0! 4',! 3$! $%/! 0)&2/49! (%&$&+43(%#<Q4/<&4.#,+! 0(//.!

2%#)/!$%/!#,.#5#.'3)!143-/0!&1!1#)-!34/!/=(&0/.!$&!$%/!0/J'/,</!&1!(#<$'4/0!
!

;,.!$%/,!*&'L4/!.&,/i!K$!230!$%3$!0#-()/A!K1!<&,1'0/.9!3+3#,!*&'!-3*!4/1/4!$&!$%/!H)&<@!.#3+43-0!3,.!0#+,3)!<%34$!3$!

$%/!/,.!#1!$%#0!34$#<)/A!
!

;,#-3<! 230! $4')*! &,/! &1! $%/! 5/4*! 1#40$! /)/<$4&,#<! >?! 3,#-3$#&,! 0*0$/-0A! P=(/4#-/,$3)! 1#)-0! 2/4/! -3./! 3,.!

0'45#5/9!H'$!#$!230!,/5/4!'0/.!<&--/4<#3))*A!;,#-3<!.#.!%&2/5/4!(4&5#./!$%/!143-/2&4@!3,.!1&',.3$#&,!1&4!1'$'4/!

-3<%#,/0!$%3$!4/</#5/.!,&$3H)/!<&--/4<#3)!'0/A!M<3,#-3$/!3,.!6;PM;O!34/!H&$%!0/<&,.Q+/,/43$#&,!./0</,.3,$0!

&1!;UKe;6A!M<3,#-3$/!230!#,!0&-/!23*0!3!1#=/.!5/40#&,!&1!;UKe;69!H'$!2#$%!&,)*!C!H&,/0!3,.!I?!<3(3H#)#$*A!

6;PM;O!230!0#-#)349!H'$!',./4!<&-('$/4!<&,$4&)!3,.!<3(3H)/!&1!@/*143-/!3,#-3$#&,A!
!

"#$%! M<3,#-3$/9! H&,/0! <&').! H/! <&-(4#0/.! &1! 1#5/! 0/(343$/! 5#./&! 430$/409! 3))&2#,+! .432,! 34$2&4@! $&! H/<&-/!

#,<&4(&43$/.A!;4$2&4@!2&').!H/!()3</.!&,$&!3! )#+%$! $3H)/!3,.!<3($'4/.!2#$%!3! <3-/43A!:%/! #-3+/!<&').! $%/,!H/!

$43,01&4-/.! H*! M<3,#-3$/! H/1&4/! H/#,+! .#0()3*/.! &,! 3! 6O:! 3,.! 4/Q0<3,,/.! 2#$%! 3! -&,&<%4&-/! U:M6! 5#./&!

<3-/43A!P)/<$4&,#<!<&)&4#G/40!2/4/!3)0&!/-()&*/.9!0#,</!$%/!6O:!230!-&,&<%4&-3$#<A!
!

;0!-/,$#&,/.!M<3,#-3$/!230!3!5/4*!0'<</001')!0*0$/-9!3,.!%30!H//,!'0/.!#,!<&',$)/00!:f!0%&209!<&--/4<#3)0!3,.!

1#)-0A!e3,*!(3$/,$0!2/4/! +43,$/.! 1&4! #$0! ',./4)*#,+! (4&</00/0A! K,!-3,*!23*0! #$! %/)(/.! 4/5&)'$#&,#G/! 3,#-3$#&,9!

H/<3'0/!$%#,+0!<&').!H/!.&,/!#,!4/3)Q$#-/A!
!

:%3$!<)#-H!$&!0'<</00!$&&@!-3,*!*/340!3,.!230!-3,*!$#-/0!3!0$4'++)/9!H'$!N//!R344#0&,!@/($!+&#,+A!;4&',.!STFI9!

%/!$4#/.!',0'<</001'))*!$&!0//!#1!U;M;!230!#,$/4/0$/.!#,!$%#0!$/<%,&)&+*A!
!

K,!N//!R344#0&,L0!&2,!2&4.09!WK!<3))/.!$%/-!'(!3,.!K!30@/.!$%/-!#1!$%/*!2&').!H/!#,$/4/0$/.!#,!+/$$#,+!3!(#<$'4/!

H3<@!&1!$%/!30$4&,3'$!#,!0(3</!'0#,+!5/4*!)&2!H3,.!2#.$%!2%#<%!03*0!3!)&$!$&!(/&()/!2%&!34/!#,$/4/0$/.!#,!$%3$!0$'11A!

e3*H/! 5&#</! H3,.! 2#.$%A! KL.! .&,/! 3! 1/2! <3)<')3$#&,0! &,! #$! 3,.! $%/*! 03#.! gV/3%9! 2/L4/! #,$/4/0$/.A! R&2! -3,*!

<3-/430!.&!*&'!'0/jg!K!03#.9!gU&,/Ag!:%/*!03#.A!g"%3$!34/!*&'!<43G*jg!K!03#.9!gN&&@9!*&'!3)4/3.*!@,&2!2%3$!$%/!

+'*0!)&&@!)#@/A!:%3$L0!3!(4#&4A!V&'!<&').!0$&4/!$%3$A!V&'!('$!#$!3))!$&+/$%/4!&,!$%/!+4&',.A!V&'!0$&4/!2%3$!%/!)&&@0!
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