
The HydraSphere: One Body, Many More Heads, One Year Later – OR2012 FUG Proposal Page 1 of 4 

!

!"#$%&'()*+"#(#,$-.#$/0'&1$2).&$20(#$%#)'31$-.#$4#)($5)6#($
"#$%$&'(!)$#!*!"'+,(!"#,&,+-'-.$+!'-!-/,!0,1$#'!2&,#!3#$4%!5,,-.+6!

7%,+!8,%$&.-$#.,&!9:;9!

$
7.6(0'896:0.$
<=1#'!.&!'!>4(-.?.+&-.-4-.$+'(!%#$@,A-!-/'-!6.B,&!.+&-.-4-.$+&!'!)#'>,C$#D!-$!E4.(1!'+1!

1,%($=!#$E4&-!'+1!14#'E(,!1.6.-'(!#,%$&.-$#.,&!F-/,!E$1=G!&4%%$#-.+6!>4(-.%(,!H/,'1&IJ!

),'-4#,?#.A/K!1.6.-'(!'&&,-!>'+'6,>,+-!'%%(.A'-.$+&!C.-/!-'.($#,1!C$#D)($C&L!

!

M/,!<=1#'!%#$@,A-!/'&!E,,+!%#,&,+-,1!'-!%#,B.$4&!7%,+!8,%$&.-$#.,&!A$+),#,+A,&K
;K9

.+A(41.+6!>$&-!#,A,+-(=!'-!78;;K!C/,#,!&,&&.$+&!%#,&,+-,1!'!1,,%!1.B,!.+-$!-/,!

A$>>4+.-=!)#'>,C$#D!'+1!%#.+A.%(,&!-/'-!6.#1!-/,!A$(('E$#'-.$+
N
K!'+1!'!1,>$+&-#'-.$+!

$)!-/,!-,A/+.A'(!'#A/.-,A-4#,
O
!'+1!B'#.$4&!/,'1&!1,%($=,1!'A#$&&!-/,!%'#-+,#!E'&,

P
L!

Q.+A,!78;;K!-/,!%#$@,A-!/'&!A#$&&,1!.+-$!.-&!)$4#-/!=,'#!'+1!/'&!A(,'#(=!'A/.,B,1!A#.-.A'(!

>'&&K!C.-/!'+!,R%($&.$+!.+!-/,!+4>E,#&!$)!'1$%-,#&K!A$+-#.E4-$#&K!'+1!&$(4-.$+&!

%#$B.1,1!E=!1.)),#,+-!<=1#'!/,'1&L!!

!

M/.&!.+-,#+'-.$+'(!%'+,(!&,&&.$+K!A$>%$&,1!$)!<=1#'!'1$%-,#&!)#$>!>4(-.%(,!.+&-.-4-.$+&K!

C.((!%#,&,+-!'!E#.,)!$B,#B.,C!$)!A$>>4+.-=!'+1!-,A/+.A'(!1,B,($%>,+-&!.+!-/,!

<=1#'Q%/,#,S-/,!#,'(>!$)!<=1#'!'1$%-,#&!'+1!-,A/+$($6=S&.+A,!78;;L!T-!C.((!-/,+!

,R%($#,K!4&.+6!&%,A.).A!<=1#'!/,'1&!'&!A$+A#,-,!,R'>%(,&K!E$-/!/$C!-/,!)#'>,C$#D!'&!

$#.6.+'((=!1,&.6+,1!/'&!&4AA,&&)4((=!'AA$>>$1'-,1!.+&-.-4-.$+'(!B'#.'-.$+K!'+1!/$C!.-!

/'&!,B$(B,1!-$!>,,-!,>,#6.+6!+,,1&!$)!-/,!6#$C.+6!'1$%-,#!E'&,L!!

!

!

;(0<6"$*:.9#$-=>>$
<=1#'!1,E4-,1!'-!78:U!.+!'!%#,&,+-'-.$+!E=!-/,!)$4+1.+6!%'#-+,#&!F-/,!4+.B,#&.-.,&!$)!

<4((K!V.#6.+.'!'+1!Q-'+)$#1K!'($+6!C.-/!0,1$#'!W$>>$+&??+$C!X4#'Q%'A,GK!-/'-!('.1!$4-!

'!B.&.$+!)$#!'!1.&-#.E4-,1K!$%,+!&$4#A,!%#$@,A-!-/'-!C$4(1!A$>%(,>,+-!0,1$#'!'+1!

%#$B.1,!'!&/'#,1!)#'>,C$#D!)$#!#'%.1(=!>.+-.+6!#,%$&.-$#=?%$C,#,1!'%%(.A'-.$+&L!Y=!

9:;:K!5,1.'Q/,()!/'1!E,A$>,!

'+!.+-,6#'(!%'#-!$)!-/,!,))$#-K!

'&!-/,!%'#-+,#&!1,B,($%,1!-/,!

-,A/+$($6.A'(!)$4+1'-.$+!)$#!

-/,!%#$@,A-L!T+!9:;;K!-/#,,!

'11.-.$+'(!%'#-+,#&!/'1!@$.+,1!

-/,!)#'=!FZ$-#,!X'>,K!

Z$#-/C,&-,#+!2+.B,#&.-=!'+1!

-/,!8$AD!'+1!8$((!<'((!$)!

0'>,GK!1$4E(.+6!-/,!

.+&-.-4-.$+'(!'1$%-.$+!E'&,L!!

!

!

:!

9!

O!

[!

\!

;:!

;9!

;O!

OR09 OR10 OR11 Now 

?:@8(#$>,$A8BC#($0D$E96:F#$%&'()$7.36:686:0.31$4#)($C&$4#)($
 



The HydraSphere: One Body, Many More Heads, One Year Later – OR2012 FUG Proposal Page 2 of 4 

Z$C!.+!.-&!)$4#-/!=,'#K!-/,!%#$@,A-!/'&!1$4E(,1!'6'.+!.+!&.],!F&,,!0.64#,!;GK!C.-/!'!&.>.('#!

6#$C-/!#'-,!'+-.A.%'-,1!)$#!-/,!+,R-!=,'#L!0#$>!.-&!.+A,%-.$+K!<=1#'!/'&!E,,+!1,&.6+,1!

'&!'!E#$'1?E'&,1K!C.1,(=?'1$%-,1K!1.&-#.E4-,1!$%,+!&$4#A,!%#$@,A-L!M/.&!B.&.$+!/'&!+$C!

A(,'#(=!E,,+!#,'(.],1L!

!

M/,!6#$C-/!.+!.+&-.-4-.$+'(!'1$%-,#&!/'&!E,,+!#,)(,A-,1!.+!-/,!.+A#,'&.+6!+4>E,#&!$)!

-'.($#,1!&$(4-.$+&K!$#!H<=1#'!<,'1&IK!'+1!-/,!4+1,#(=.+6!A$1,E'&,!$)!-/,!)#'>,C$#DL!T+!

9:;;K!'!/'()!1$],+!1.&-.+A-!/,'1&!C,#,!.+!%#$14A-.$+!$#!('-,!&-'6,!1,B,($%>,+-L!*&!$)!

5'#A/!9:;9K!-/,!>,+4!$)!'A-.B,!/,'1&!/'&!,R%'+1,1!-$!.+A(41,J!

!

*A-.B,!<=1#'!<,'1&!

!"#$% &'()#'#*+$+,-*.%%/%&'()#'#*+#".%
;#.#()G$H8(+03#$$
I7.36:686:0.)GJ$=#+03:60(:#3$

• 2+.B,#&.-=!$)!<4((!

• 2+.B,#&.-=!$)!V.#6.+.'!

• ",++!Q-'-,!2+.B,#&.-=!

=#+03:60(&$E'B:.:36()6:0.$).'$$
K0(LDG0<$2).)@#B#.6$$
IM:@:6:N)6:0.1$O8()6:0.1$H(#3#(F)6:0.J$

• Q-'+)$#1!2+.B,#&.-=!

• Z$#-/C,&-,#+!2+.B,#&.-=!

• 2+.B,#&.-=!$)!T((.+$.&!^!2#E'+'?

W/'>%'6+,!

E(9":F#3$).'$*+#9:)G$O0GG#96:0.3$ • 8$AD!_!8$((!<'((!$)!0'>,!!

• Q-'+)$#1!2+.B,#&.-=!

• 2+.B,#&.-=!$)!V.#6.+.'!

7B)@#3$$ • Z$#-/C,&-,#+!2+.B,#&.-=!

2#':)$ • T+1.'+'!2+.B,#&.-=!

• Z$#-/C,&-,#+!2+.B,#&.-=!

• 8$AD!_!8$((!<'((!$)!0'>,!

• `3Y<!

PQ":C:63$ • Z$-#,!X'>,!2+.B,#&.-=!

PG#96(0.:9$!"#3#3$R$M:33#(6)6:0.3$ • Q-'+)$#1!2+.B,#&.-=!

• 2+.B,#&.-=!$)!V.#6.+.'!

M)6)$O8()6:0.$ • '$*0!
!

M/.&!1.B,#&.-=!$)!/,'1&!'+1!1,B,($%,#&!/'&!A#,'-,1!'!>'#D,-%('A,!$)!)4+A-.$+&L!Z$-!$+(=!

'#,!C/$(,!/,'1&!&/'#,1!'A#$&&!.+&-.-4-.$+&K!E4-!'(&$!&%,A.).A!E.-&!$)!A$1,!F&4%%$#-.+6!

1#'6?'+1?1#$%!)$#!A#,'-.+6!&,-&K!,L6LG!)($C!)#,,(=!'A#$&&!&.-,&K!'+1!-$!+,C!'1$%-,#&L!!

!

`/.(,!&$>,!$)!-/,&,!/,'1&!/'B,!).-!A(,'+(=!.+-$!-/,!$#.6.+'(!<=1#'!'#A/.-,A-4#'(!1,&.6+!

'+1!1'-'!>$1,(&K!$-/,#&!/'B,!&-#,-A/,1!-/,!-,A/+$($6=!'+1!1'-'!'#A/.-,A-4#,K!'+1!

1#.B,+!-/,.#!,B$(4-.$+L!!T+!%'#-.A4('#K!'&!>$#,!&.-,&!/'B,!'1$%-,1!<=1#'!'&!'!A$#,!

-,A/+$($6=!.+!-/,.#!($A'(!,+B.#$+>,+-&K!.-!/'&!A#,'-,1!%#,&&4#,!)$#!<=1#'!-$!'1'%-!-$!

,R.&-.+6!0,1$#'!1,%($=>,+-&!'&!C,((!'&!-$!.+-,6#'-,!C.-/!+$+?0,1$#'!A$>%$+,+-#=L!!

!

T+!('-,!9:;;K!<=1#'!4+1,#C,+-!'!&.6+.).A'+-!#,)'A-$#.+6!'+1!.-&!%#.+A.%'(!A$>%$+,+-K!

/=1#'?/,'1!NL:K!C'&!#,(,'&,1!'&!'!8'.(&!NLR!6,>L!M/.&!1,B,($%>,+-K!'($+6!C.-/!



The HydraSphere: One Body, Many More Heads, One Year Later – OR2012 FUG Proposal Page 3 of 4 

A$##,&%$+1.+6!4%1'-,&!-$!$-/,#!A$>%$+,+-&!FY('AD(.6/-K!'A-.B,a),1$#'K!7%.+.$+'-,1!

5,-'1'-'K!84E=X$#'G!/'B,!/'1!-/#,,!%#.+A.%'(!$E@,A-.B,&!'+1!$4-A$>,&J!!

!

;L 1#'>'-.A'((=!&.>%(.)=!-/,!'1$%-.$+!'+1!.>%(,>,+-'-.$+!%#$A,&&!)$#!+,C!<=1#'!

.+&-.-4-.$+&b!

!

9L A(,'+(=!&,%'#'-,!A$#,!/=1#'!)4+A-.$+'(.-=!)#$>!/,'1?&%,A.).A!A$1,!FC/.(,!,+'E(.+6!

,'&=!>.6#'-.$+!$)!A$1,!)#$>!.+&-.-4-.$+?&%,A.).A!/,'1&!.+-$!-/,!A$#,K!C/,#,!

@4&-.).,1Gb!'+1!

!

NL .+A#,'&,!-/,!#.6$#K!#,(.'E.(.-=K!-,&-!A$B,#'6,!'+1!1$A4>,+-'-.$+!)$#!-/,!A$1,!

E'&,L!

!

!

H).#G$M:39833:0.$
M/,!1.&A4&&.$+!$)!-/,!%'+,(!C.((!)$A4&!$+J!

!

• 1,>$+&-#'-.+6!-/,!#'+6,!'+1!)4+A-.$+'(.-=!$)!<=1#'!/,'1&!1,%($=,1!&.+A,!78;;K!

• ,R%($#.+6!-/,!#,A,+-!6#$C-/!'+1!-#,+1&!.+!-/,!<=1#'!A$>>4+.-=K!'+1!C/,#,!

<=1#'!>'D,&!-/,!>$&-!&,+&,!'&!'!&$(4-.$+K!

• .((4&-#'-.+6!/$C!-/,!<=1#'!A$1,!E'&,!/'&!'1B'+A,1!-$!>,,-!-/,!-/#,,!#,)'A-$#.+6!

$E@,A-.B,&!FA.-,1!'E$B,GK!,&%,A.'((=!'1$%-.$+!E=!+,C!.+&-.-4-.$+&K!'+1!!!

• ,R'>.+.+6!/$C!'!1.&-#.E4-,1!A$>>4+.-=!A'+!&-#4A-4#,!E$-/!.-&!-,A/+.A'(!'+1!

A$>>4+.-=!)#'>,C$#D!-$!,B$(B,!.+!#,'A-.$+!-$!&.6+.).A'+-!'1$%-.$+L!

!

M/,!%'+,(!C.((!%#$B.1,!&-#4A-4#,1K!E4-!E#.,)K!%#,&,+-'-.$+&!'+1!1,>$+&-#'-.$+&!-/'-!

)#'>,!-/,&,!-$%.A&K!'+1!-/,+!E#$'1,+!$4-!-$!>$1,#'-,1!1.&A4&&.$+!'>$+6!-/,!%'+,(.&-&!

'+1!C.-/!-/,!'41.,+A,!$+!-/,!A4##,+-!&-'-,!'+1!)4-4#,!1.#,A-.$+&!)$#!-/,!<=1#'!"#$@,A-L!!

!

!

!

!

!

                                                
1 W/#.&!*C#,!,-!'(LK!H"#$@,A-!<=1#'J!X,&.6+.+6!_!Y4.(1.+6!'!8,4&'E(,!0#'>,C$#D!)$#!

54(-.%4#%$&,K!54(-.)4+A-.$+K!54(-.?T+&-.-4-.$+'(!8,%$&.-$#=?"$C,#,1!Q$(4-.$+&I!F%#,&,+-,1!'-!

M/,!O
-/
!T+-,#+'-.$+'(!W$+),#,+A,!$+!7%,+!8,%$&.-$#.,&!F789::UGK!5'=!9:K!9::UGK!

/--%&JccC.D.L14#'&%'A,L$#6c1$C+($'1c'--'A/>,+-&c;;P:99[Oc<=1#'?

78:UL%1)dB,#&.$+e;_>$1.).A'-.$+X'-,e;9U\:P;NN9O:OL 
 
2 M$>!W#'>,#!,-!'(LK!H<=1#'J!*!M,A/+.A'(!'+1!W$>>4+.-=!0#'>,C$#D!0$#!W4&-$>.],1K!8,4&'E(,K!

8,%$&.-$#=!Q$(4-.$+&I!F%#,&,+-,1!'-!-/,!M/,!P-/!T+-,#+'-.$+'(!W$+),#,+A,!$+!7%,+!8,%$&.-$#.,&!

F789:;:GK!5'1#.1K!Q%'.+K!f4(=![K!9:;:GK!/--%Jcc1RL1$.L$#6c;:L9NU:cE.,A$((?789:;:?;9L!

 



The HydraSphere: One Body, Many More Heads, One Year Later – OR2012 FUG Proposal Page 4 of 4 

                                                                                                                                            
!

!

 
 
3 W/#.&!*C#,!,-!'(LK!HY4.(1.+6!-/,!<=1#'!M$6,-/,#J!g+/'+A.+6!8,%$&.-$#=!"#$B.&.$+!M/#$46/!54(-.?

T+&-.-4-.$+!W$(('E$#'-.$+I!F%#,&,+-,1!'-!-/,![-/!T+-,#+'-.$+'(!W$+),#,+A,!$+!7%,+!8,%$&.-$#.,&!

F789:;;GK!*4&-.+K!MhK!f4+,!UK!9:;;GK!

/--%&JccA$+),#,+A,&L-1(L$#6c$#c789:;;c789:;;>'.+c%'%,#cB.,C0.(,cOiPc;:;L 
 
4 j4>C'(-K!5L!,-!'(LK!H<=1#'!0#'>,C$#D!'+1!<=1#'!X,B,($%,#!W$>>4+.-=J!7%,+!Q$4#A,!

W$(('E$#'-.$+!.+!*A-.$+I!F%#,&,+-,1!'-!-/,![-/!T+-,#+'-.$+'(!W$+),#,+A,!$+!7%,+!8,%$&.-$#.,&!

F789:;;GK!*4&-.+K!MhK!f4+,!;:K!9:;;GL!

 
5 5,($+.K!fL!,-!'(LK!H<=1#'J!7+,!Y$1=K!5'+=!<,'1&!F9O!R!i!%#,&,+-'-.$+&GI!F%#,&,+-,1!'-!-/,![-/!

T+-,#+'-.$+'(!W$+),#,+A,!$+!7%,+!8,%$&.-$#.,&!F789:;;GK!*4&-.+K!MhK!f4+,!;:K!9:;;L 


