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L$P,a`ZQXnmhX[k`\��QfhPML�\�]l]_X[ZQa)mlP�L�P�P,flwQXnZsgVmh\�NsX[]�P`f�NQ\�fvd�PVmlP`f�]_bM]_mh\�d
�jNQ\�Z�d�P`qs]h\$¶¿gVZ�wR¶9�,\�bRt?P,gVfOw�XnZ�ml\�fhU©g`L$\^]§gVfl\.qs]h\�wT~��§NQ\^]_\�X[Z,ml\�fh¶
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mh\�fhd3]�PVU§wQg<mOg�fl\�wMq�L¡mhX[P`Z­PVUA]hP`qsZsw­]hbRZ�mhNQ\^]_X�]��sgVfOgVd�\$ml\�fO]�c?�r\
qs]h\vg�]hP`qsZsw)]hb�Z�mlNQ\�]hX[]A\�ZRkRX[fhP,ZQd�\�Z�m2mhN�g<mrU©g`L$X[S[X�mOg<mh\^]5fl\��sfh\^]_\�ZM¶
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\$¢M�QS[P`XnmhX[ZQa�NRqQd3g`Z3a`\�]_mhqsflg`S�L�g`�sgVtsXnS[X�mob,c,�r\�qs]h\vg�kRXnfhmhqsg`SsX[ZQ�QqMm
wM\�kRX�L$\vmhNsgVm�]_\�Zs]_\^]§gVZsw�fh\^]_�?P`Zsws]5mlP d3g`ZQXn�sqQS[gVmhX[P`Z�t�b�mlNQ\Y\�ZM¶
mhX[fh\ANsgVZ�w�gVZ�w�gVS[SnP<��]�U�P`f�g��jX�wM\rflg`ZQa`\2P`Usa`\^]omlqQfOgVS`\�¢M�Qfh\^]h]hX[P`Zs]�~
¯¿Z0g`wQwQX�mlXnP,Z�c�t�b·L$fl\�gVmhX[ZQa�X[Z,mlqQXnmhX[k`\�S[b�fh\�S[gVmh\�w·fl\��sfh\^]_\�Z,mOg<mlXnP,Zs]
PVU%mhNQ\�U�\�\�wQtsg`LO�3U�flP`d mhNQ\�a`\�]_mhqsflg`ST\$¢M�Qfl\�]l]_X[P`Z±XnZ�k<gVflX[P`qs]§d�\$¶
wMX�gQc2�r\�NsP`�?\�mlNQ\�qs]_\�f�� ] ��\�flL�\��MmlqsgVSj]hbR]_mh\�d �jXnS[SjNsg�k,\�d�P`fl\
XnZQU�P`fld�gVmhX[P`Z)g`t�P,qMm5mlNQ\�L�P`Z�mhflP`S?]_��g`L$\vgVZsw�mlNRqs]5t?\YgVtQS[\jmhP�wM\$¶
L$X�wM\3U©g,]oml\�f�t?\$mo�r\�\�Z·mhNQ\�wMX��¦\�fl\�Z�m�L$P`Z�mlfhP,S2��P�]h]hX[tQXnS[XnmhX[\�]�~��§Ns\
a`\�ZQ\�fOgVS�g`Xnd PVU%mhNQX�]�fl\�]h\�g`flLON±X�]§mhP�L�fh\^g<ml\Yg)d�qQSnmhX[�QS[\�gVts]_mhfOg`L$¶
mhX[P`Z�Sn\�k`\�SDcºL�P`Zs]hX�]oml\�Z�m�gVZsw­qQZQXn¾s\�w�cºb`\�m£qs]_\�f_¶¿g`wsgV�MmOgVtQS[\�X[ZQ�QqMm
d�\$mhNsPRw�U�P`fv]hX[d�qQSnmlg`ZQ\�P,qs]jd�qsS�mlX[wMX[d�\�Zs]hX[P`Zsg`SCL$P,Z�mhX[Z�qsP`qs]vL$P`ZQ¶
mhflP`S¦mOg`]h�R]j]hqsLON�g`]j]hP`qQZ�w�wM\^]_X[a`Zº~
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g·kRXnfhmhqsg`Sv]lL$qQS[�MmlXnZQa³L$P`d��QqQmh\�f�XnZ�mh\�f_U©g,L$\0¼ y�½°cjXD~ \`~»tRb³LON�gVZQa`¶
XnZsa¬kRXnfhmhq�gVSrP`tM o\^L¡m��sgVfOgVd�\$ml\�fO]�]hqsLON³g,] ]hNsgV�?\`c��?P,]hXnmhX[P`Zµg`Zsw



P`flX[\�Z�mlgVmhX[P`Z�~§¯¿Z�P,qQfv]_mhqswQb`c�mhNQ\ P`tM o\^L¡m.X�].kRX[f_mlqsgVS9csX9~ \`~jmlNQ\�P,tM¶
 o\�L$mvL�g`Z�P,ZQS[b�t?\£��\�flL�\�X[k`\�w�mlNQfhP,qQa`N±Xnml]ja,flg`�QNQX�L�]jwMX�]_�sS[g�b�g`Zsw
g`L�P`qs]_mhX�L£fl\��Qfl\�]h\�Z�mOg<mhX[P`Z�]�c?gVZsw¬Nsg`].ZQP)mOg`L¡mlXnS[\�fh\��Qfh\^]_\�Z�mlg<mlXnP,Z�~
z�SnmhNsP`qQa,Nµ]hL�qQS[�MmhX[ZQa�XnZ�mlNQ\±�QNRbR]hX�L�gVSA�AP,fhS�w�X�]�d�P�]om�\��¦\�L¡mlXnk,\
�jXnmhN3mlP`qsLON�g`Zsw�U�P`fOL$\�U�\�\�wQtsg`LO�¦c�P`qQf5g,]h]hqQd��MmlXnP,Z)X[]2mhNsgVm5mlNQ\�]h\
U�P`fld3]�PVUvU�\�\�wQtsg`LO�µL�gVZ&t?\�fh\��QS[g,L$\^w0tRb³g,L$P`q�]omlX[L±gVZsw²kRX�]_qsg`S
U�\�\^wMtsg,LO���jXnmhN�]hP`d�\�L�P`d��QflP`d�X[]h\�]�~§�§NQ\�d�PVmlXnk<g<mlXnP,Z�mhP)d3g`�`\
]hqsLON3g`]l]_qQd��MmlXnP,Zs]�X�]�tsg,]_\^w P,Z�mhNQ\�U©g`L¡m�mlNsg<m5mhNQ\�a,\�ZQ\�flgVmhX[P`Z�PVU
gV�s�QfhP,�QflX[gVmh\�mlP`qsLON·gVZ�w�U�P,flL�\ U�\�\�wMt�g`LO�¦c��jNQX[Sn\�\�¢R�sSnP,X�mlXnZQa±mlNQ\
d3g<¢MX[d�qQd a,\�]_mhqQfOgVS§L�g`�sgVtQX[S[X�mob�X[Z0ml\�fld�]�P`U.flg`ZQa`\�PVU.d�P`mhX[P`Z
gVZ�w�wM\$¢Rmh\�fhXnmob`c%X�]�L$qQflfl\�Z�mhS[b�ml\�LONQZQX�L�g`SnS[b�mlPRP¬LONsgVS[S[\�ZQa,XnZQa�X[Z0g
kRXnfhmhq�gVSTP`tQ o\�L¡mjd3gVZsXn�QqsS[gVmhX[P`Z±mlg,]_�¦~
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]hNsgV�?\`cT�?P,]hX�mlXnP,Z­g`Zsw�P,fhX[\�Z�mlgVmhX[P`Z�P`U2mhNs\�N�gVZsw¬X[]£LONsg`ZQa`X[ZQa±]_Xn¶
d�qsS�mOgVZQ\�P`qs]hSnb,~�KMqsLON3a`\^]omlqQfh\^]��QflP<kRX[wM\rmlNQ\.NQX[a`Ns\�]_m5wMXnd�\�Zs]_X[P`ZQ¶
gVS[Xnmob�PVU§L$P`Z�mlfhP,SDcT\^]_�?\�L�X[g`SnS[b��jNQ\�Z­mo�rP±NsgVZsws]�gVfl\ X[ZRk`P,Snk,\�w�X[Z
mhNs\vd3gVZsXn�QqsS[gVmhX[P`Z�~�¯¿Z�g,wQwMXnmhX[P`Z�cRXnUC�r\�S[S?wQ\�]hXna,ZQ\�wTc�mo�rPV¶°NsgVZ�wM\�w
d3gVZQX[�QqQS�g<mlXnP,Z«X[ZsL$fl\�g,]_\^]3t�P`mhN mhNQ\�wMXnfl\�L$mhZQ\^]h]�gVZsw wM\�a,fh\�\�PVU
d3gVZQX[�QqQS�g<mlXnP,Z�PVU�mhNs\�XnZ�ml\�fhU©g`L$\�¼ �^½°c�mhNQ\�fh\�t�b±fl\�wMqsL�XnZsa�mhNQ\ d�P`¶
mhP,f.gVZ�w±L�P`a,ZQX�mlXnk,\£SnP�g`wT~ � \ gVfl\�gVS�]_P�X[Z,ml\�fl\�]_mh\^w�XnZ�mlNQ\�qs]h\£PVU
wMbRZsg`d�X�L3]hXna,Zs]�
�N�gVZsw�]hNsgV�?\)X�]�L$P,Zs]_mlgVZ�m^cºtQqMm�NsgVZ�w­�?P,]hXnmhX[P`Z
gVZ�w�¥�P,f�P`flXn\�Z�mlg<mlXnP,Z£X[]%LONsg`ZQa`X[ZQa
�¡c^g`S�mlNQP`qsa`N£mlNQ\�bYfl\��Qfl\�]h\�Z�mºS[\�]l]
wMX[d�\�Zs]hXnP,Zs]�P`U.]_X[d�qsS�mOgVZQ\�P`qs]�L�P`Z�mhflP`S9~��§NQ\�P`mhNQ\�f�\�Zsw·PVUjmlNQ\
]h��\^L¡mhflqQd�cMX[Z�ml\�fld3]AP`U%L�P`Z�mhflP`STwMX[d�\�Zs]hXnP,ZsgVS[Xnmob`cRX[]§fl\��sfh\^]_\�Z,ml\�w
tRb�]omOg<mlX[L�]_X[a`Z�]�cT�jNQX�LON­g`fh\ ZQPVmYqs]h\$U�qQS�X[Z­mhNQ\ mlg,]_���r\�g`fh\ XnZQ¶
mh\�fh\^]oml\�w²X[Z�
©XD~ \`~7d�qQSnmhX�wMX[d�\�Zs]hXnP,ZsgVSvL$P`Z�mlfhP,S���PVmlNQ\�f�mlNsgVZ&U�P,f
]h\�S[\�L¡mlXnP,Z�mOg`]h�M]�~�¯¿Z��Qfl\�kRX[P`qs]§�rP`fl�3P`Z�a`\^]omlqQfl\�X[Z�mh\�f_U©g,L$\�]§]hqsLON
g`]j¼ �<½QXnm2Nsg`]�t?\�\�Z ZsPVmh\^w mhNsgVm�c`]hXnZ�L$\§NRqQd3gVZs]�wMPYZQP`m�fh\��QfhPMwMq�L$\
mhNs\�X[f£a`\�]_mhqsfh\^]vk,\�flb��Qfl\�L$X�]h\�S[b`cTZsgVmhqQfOgVS�a`\^]omlqQfl\�fl\�L�P`a,ZQX�mlXnP,Z�X�]
fOgVfl\�S[b­]hq��)L$X[\�Z�mhS[b�g`L�L�qQfOg<mh\�wMqQ\)mlP­L�S[g,]h]hX�¾?L�g<mlXnP,Z�\�flfhP,fl]£g`Zsw
]h\�a`d�\�Z,mOg<mlXnP,Z�g`d�tQX[a`qsX�mob,~ ª ZQSnb��jNQ\�Z�a`\^]omlqQfh\^].g`fh\£�QflPMwMqsL�\�w
g`L�L$P,flwMX[ZQa­mhP��r\�S[S�¶¿wM\�¾sZQ\�wµU�P`fld3gVS[X[]hd3]�c§]hqsLON²g,]�XnZG]hXna,Z&S[g`ZM¶
a`q�gVa`\,cR�jXnS[SºgVqQmhP`d3gVmhX�L.fl\�L�P`a`ZsX�mlXnP,Z�Nsg�k,\�g,L�L$\��Mmlg`tQS[\��sfh\^L$X�]_X[P`Z
gVZ�w«g`L�L$qQfOg`L�b`~���P<�r\�k,\�f^c§g0a`\�]_mhqsfh\�U�P,fhd3g`SnX�]_d �jX[SnS�fh\^´�qQXnfl\
mh\^wMX[P`qs]�Sn\^gVflZQXnZsa±tRb­mhNQ\�qs]_\�f�~±�§NRqs]��r\)wMP�ZQP`m L$P,d��sqMmh\)P,f
gVZ�gVS[bR]h\§gVZRb�gVts]_mhfOg`L$m�]hbRd�t?P`S[X[Lrfl\��Qfl\�]h\�Z�mOg<mhX[P`Z�PVUsmlNQ\§a`\^]omlqQfh\^]
�QflPMwMqsL$\^w�tRb�mhNs\�q�]_\�f�c¦tQqMm£X[Zs]_mh\�g,w�U�PML$q�]vP,Z�mlNQ\3L$P`Z�mlXnZRqQP,qs]
LONsg`ZQa`\^]Afl\��sfh\^]_\�Z,ml\�w�tRb3mhNQ\£a,\�]_mhqQfl\�]�~
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� NQ\�Z��A\3L$P,Zs]hX[wM\�f�P`tQ o\�L¡m£d3gVZsXn�QqsS[gVmhX[P`Z�g`]YmlNQ\)LONsg`ZQa`X[ZQa�PVU
�?P,]hX�mlXnP,Z�c�P`flX[\�Z�mlgVmhX[P`Z¬g`Zsw¬]hNsgV�?\�PVU§gVZ¬P,tM o\�L$m�cTmlNQ\��QfOgVa`d3gVm_¶
X�L�]YU�P,f���P�]_XnmhX[P`Z0g`Zsw�P`flXn\�Z�mlg<mlXnP,Z�LON�gVZQa,\�]YPVU�]hd3gVS[SDcCSnX[a`N�m�P,tM¶
 o\�L$ml]�gVfl\�]_X[d��QS[\ gVZ�w�wMP)ZQP`mvX[Z�k,P`S[k`\�g`Z�b�mhPRP`S�]�~���P<�r\�k`\�f�c�gVZ
gVZ�gVS[bR]hX�]§PVU%mhNQ\£d�\$mlNQPMwQ]j\�d��sSnP<b,\�w±tRb)NRqQd3gVZs]§mlP3\�wMXnm.]hNsgV�?\
�jXnmhN�mhNs\�X[f2NsgVZ�wQ]2S[\�g,wQ]�mhPYmlNQ\�X�wM\�Z�mlX�¾�L�g<mlXnP,Z�P`U¦mhNQfl\�\�wMX �¦\�fl\�Z�m

multiple abstraction 
level mapping

multiple abstraction 
level mapping

virtual object processing and feature computation

hand movement acquisition and feature computation

parameterized sound synthesis

Index tip 
position

balloon top 
position

average finger 
curvature

balloon 
"roundness"

center of mass
L/R position

panning

balloon 
"roundness"

brightness
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oqpsr �Rtfuwvkx ¶5�§NQ\�]hNsgV�?\YPVUCP,tM o\�L$ml]§d3g`wQ\�P`UCd3g<ml\�flX[g`ST�jX�mlNS[P<��]omlX��¦ZQ\�]l]�cTSnX[�`\�L$S�g�b`c¦X[]vPVU¨ml\�Z�LONsgVZQa,\�w�tRb��QS�g`L�XnZsa)mhNs\
P`tQ o\�L¡m�P,Z�g�]_qs�Q��P,f_mlXnZsaY]hqQfhU©g`L�\rg`Zsw g`�Q�QS[bRXnZQavU�P`fOL$\^]��jX�mlN
mhNs\Y¾sZQa`\�fl]§P`UCt?PVmlN±N�gVZswQ]�~

oqp �M�'yfuwvkx ¶��§NQ\Y]hNsgV�?\.P`UºP`tM o\^L¡mO]5d3g`wQ\.PVUCd�gVmh\�fhX�gVS?�jX�mlNd�\�wMX[qQd ]_mhX �¦ZQ\�]l]�cºSnX[�`\�d3gVZRb��APRPMw�d3gVmh\�flX�gVS�]�cTgVfl\�PVU¨mh\�Z
LONsg`ZQa`\^wYt�b�NQP,S[wMX[ZQa.mhNQ\AP`tM o\^L¡mCX[Z�P,ZQ\2Nsg`Zsw�gVZ�w�gV�Q�sSnbRX[ZQa
U�P`fOL$\^]rmhP�mhNs\£P`tM o\^L¡mjqs]hXnZQa)g mlP�P,STSnX[�`\£g��RZQXnU�\£P`fjg ¾sS[\`~

oqpsz uD�>{ r uwvkx ¶��§Ns\·]hNsg`��\�P`U P`tQ o\�L¡mO]�d3g`wM\·PVU�d3g<ml\�flX[g`S�jXnmhNµNsXna,Nµ]omlX��¦ZQ\^]h]�c�SnX[�`\�d�g`ZRb·]_mhP,ZQ\�d3gVmh\�flX�gVS�]�c�gVfl\)PVU¨¶
mh\�Z�LONsg`ZQa`\^w3tRb3�QS�g`L$X[ZQa�mhNQ\�P`tM o\^L¡m§P`Z�g�]hqQ�Q�?P`fhmhX[ZQa ]hqQfh¶
U©g`L�\jgVZsw�gV�Q�sSnbRX[ZQa.U�P,flL�\�]CmhP�mlNQ\§P`tM o\^L¡m�qs]hXnZQa£g.mhPRP`SMS[X[�`\§g
LONQX�]_\�SMNQ\�S�w XnZ�P`ZQ\§Nsg`Zsw�gVZsw�g.N�gVd�d�\�f�NQ\�S[w XnZ mhNs\jPVmhNs\�f^~
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KRP`qsZsw0]lL$qQS[�MmhX[ZQa�]_NQP,qQS�w�d�XnZQX[d�Xn®�\)mlNQ\�d�PVmlP`f�gVZsw0L�P`a,ZQX�mlXnk,\
SnP�g`wTcTP,fYXnZ­PVmhNs\�fY�AP,flws].t?\ -_\�g,]_b�mlP�q�]_\ /Qc¦U�P`f£g�ZQP<kRX[L�\ q�]_\�f
PVU�mhNs\ ]hbR]_mh\�d�~��§NQ\�\�g,]_\�¶9P`U¨¶9q�]_\£X�].wM\�mh\�fhd�X[ZQ\�w�tRb�mhNQ\�wM\�]hX[a`Z
PVUjmlNQ\�d3g`�Q�QX[ZQas~�eCX[a`qsfh\^]){�g`Zsw���mhNQflP`qQa,N��¬X[SnS[qs]_mhfOg<ml\�P`qsf
gV�Q�sfhP�g`LON£PVU?qs]hXnZQa�kRXnfhmhq�gVSRP`tM o\^L¡m��sgVfOgVd�\�mh\�fO]ºgVm�k�g`fhX[P`q�]ºS[\�k,\�S�]
PVUQgVt�]omlflg,L¡mhX[P`Z£g,]�g§d�\�gVZ�]TmhP.fh\�S[gVmh\�Nsg`ZswYd�P<k`\�d�\�Z,mO]¦mhP�]hP`qsZsw
k<gVflX[gVmhX[P`Zs]�~



device data bytes

cyberglove and polhemus 
sensor values

hand limb position data 

map to virtual object, 
e.g. average finger curvature 
to "roundness"

serial port bytes

character device driver

serial port

sensor protocol handler

hand geometry computation

hand feature computation

sensor input
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ª qQf2g`Xnd�X�]%mhP£g,wQwMfl\�]l]ºmlNQ\§U©g`L$m�mhNsgVm2NsgVZsw d�P<k`\�d�\�Z�ml]�cVkRXnfhmhqsg`S
P`tQ o\�L¡mr�sgVfOgVd�\�mh\�fO]5]hqsLON�g,]5]hNsgV�?\`cMg`Zsw)]hP`qQZsw�gVfl\vgVS[S?d�qQSnmhX�wMXn¶
d�\�Zs]hX[P`Zsg`SnS[b��sgVfOgVd�\�mh\�flX[®�\�w¬g<mYk�g`fhX[P`q�]vS[\�k,\�S�]�PVUAg`ts]omlflg,L¡mlXnP,Z�~
� \3NQP`�?\�mhNsgVm�\$¢M�QS[X[L�X�m�g`L�L$\^]h]�tRb�mlNQ\�qs]_\�fYmhP±mhNs\�]h\3Sn\�k`\�S�]�PVU
gVt�]omlflg,L¡mhX[P`Z³�jXnS[S§U©g`L�XnS[Xnmlg<ml\�wM\�]hXna,Z²g`Zsw³qs]_\�P`U�g­d�g`�Q�QX[ZQa·PVU
NRqQd3gVZ�d�P<k,\�d�\�Z�m.mlP±]hP`qsZswT~ � \�gVS�]_P�NQP`�?\�mlNsg<m£g)d3g`�Q�QX[ZQa
�jX[SnSTt?\�U©g`]_mh\�frmlP S[\�g`fhZ��jNQ\�Z±d�P<k`\�d�\�Z,mAU�\�gVmhqQfl\�]§gVfl\�d�g`�Q�?\�w
mhP�]hP`qsZsw U�\�g<mlqQfl\�]�P`U�mlNQ\�]hg`d�\�gVts]_mhfOg`L$mhX[P`Z�Sn\�k`\�S9~1��P<�r\�k`\�f�cVg,]
]_mlg<ml\�w�X[Z�mhNQ\vXnZ�mlfhPMwMqsL$mhX[P`Z�c`mhNQ\vd�P`qs]h\�gVZsw��,\�bRt?P,gVfOw�L�g`�MmhqQfl\
P`ZsSnb±g3]_�?\�L�X�¾�LYfOgVZsa`\YPVU�Nsg`Zsw±d�P<k,\�d�\�Z�mO]�cQ]hP�mhNsgVmvL$P,d��QqMmlgV¶
mhX[P`Z PVUQa,\�]_mhqQfOgVS,\$¢M�Qfl\�]l]_X[P`Z�gVm%S[\�k,\�S�]�PVU?gVts]_mhfOg`L$mhX[P`Z£PVmlNQ\�fCmhN�gVZ
mhNs\��sN�bM]hX[L�gVS�S[\�k`\�S�X[]Yg`Sn�§g�bM].tsg,]_\^w¬P,Z�mlNsg<m�]h��\^L$Xn¾�L�flg`ZQa`\ PVU
d�P<k`\�d�\�Z�ml]�~k�.\�ZsL�\`cRmhNs\vZRqQd t�\�fAP`Uºa`\^]omlqQflg`S�\�¢M�Qfh\^]h]hX[P`Zs]5fh\��M¶
fl\�]h\�Z�mh\^w�g<m.P`mhNQ\�f.S[\�k`\�S[].PVU2gVt�]omlflg,L¡mhX[P`Z�]jX[].P`ZQS[b�g)]_d3g`SnS%�sgVfhm
PVU�mhNQ\§U�qsSnSMfOgVZQa,\AP`U�a,\�]_mhqQfOgVSR\$¢M�Qfl\�]l]hXnP,Zs]�~ ª Z�mlNQ\�L$P,Z,mlflg`fhb,c�t�b
�Qfl\�]h\�Z�mhX[ZQa±mhNs\3XnZQ�sqMm�wM\�kRX�L$\�mlP�mlNQ\3qs]h\�f�g,]£g�kRX[f_mlqsgVS�P,tM o\�L$m
mhN�g<m�L�gVZGt?\��QflP`a`fOgVd�d�\�wµmhPµfh\^]_�?P`Zsw³mlPµgVS[d�P,]_m�gVZRbµNsg`Zsw
d�P<k`\�d�\�Z�ml]�c�fh\��Qfl\�]h\�Z�mlgVmhX[P`Zs])gVm±P`mhNQ\�f�S[\�k,\�S�]�P`U�gVts]_mhfOg`L$mhX[P`Z
mhN�g<m.gVfl\�PVU�XnZ�mh\�fh\^]omjt?\�L�P`d�\�g�k<gVX[S[g`tQSn\,~

map from hand movement,
e.g. average finger curvature
to "roundness"

surface data points

map to sound, e.g. 
"roundness"
to brightness

spline control points

virtual object parameter translator

virtual object processor

virtual object feature computer
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map from virtual object
e.g "roundness"
 to brightness

[sound sample] 

sound sample data

filter settings

sound parameter translator

sound processor

D/A converter

audio out
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¯¿Z0ml\�fld3] P`U.fl\�S�g<mhX[ZQa¬mhNQ\��sg`flg`d�\�mh\�fl]�PVUvg­kRXnfhmhqsg`SAP,tM o\�L$m mlP
]hP`qQZsw�cQg�d3gV�s�QXnZsa tsg,]_\^w)P,Z�mlNQ\Yfh\^gVS9c,�QNRbM]hX[L�gVS¦�AP,fhS�w)d3g�b3t?\
\�g,]_b mhP�qQZswQ\�fO]omOgVZswTc�tQqMm§�jX[SnS¦ZQP`mA�QflP<kRX[wM\v]_qQa,a`\^]omlXnP,Zs]�U�P,f5mlNQ\
L$P,Z�mhflP`S�PVUjgVts]_mhfOg`L$m�c�NsXna,NQ\�f£S[\�k,\�S2]hP`qQZsw��sg`flg`d�\$mh\�fl]�~���\�k,\�fh¶
mhNs\�S[\�]l]�c2XnU.mlNQ\�P`tM o\^L¡m��A\�fh\�mlg`�`\�Z²g`]�g�]_P,qQZsw0fOg`wQX[gVmhX[ZQa¬P,tM¶
 o\�L$m�c§g·]_X[d��QSnXn¾s\^w³d3g`�Q�QX[ZQa·PVU�mhNQ\�kRXnfhmhq�gVSjP`tQ o\�L¡m � ]��?P,]hXnmhX[P`Z
gVZ�w3P`flXn\�Z�mlg<mlXnP,Z�mhP ]hP`qsZsw3�sg`flg`d�\�mh\�fl]2L�P`qQS�w3X[ZRk`P`S[k`\jd3g`�Q�QX[ZQa
S[\$U¨m¡¥<fhX[a`N�m§��P�]_XnmhX[P`Z�mhP��sg`ZQZQX[ZQascRU�flP`Z�m$¥�tsg,LO��P,fjwM\��MmlN��?P,]hXnmhX[P`Z
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