
Visiphone

Judith Donath Karrie Karahalios Fernanda Viégas
MIT Media Lab
20 Ames Street

Cambridge, MA 02138
+1 617 253 5098

[judith | kkarahal | fviegas@media.mit.edu]

$%675$&7
9LVLSKRQH�LV�D�JUDSKLFDO�LQWHUIDFH�IRU�PHGLDWHG�DXGLR�FRQYHUVDWLRQV�WKDW�LV�GHVLJQHG�WR�VXSSRUW�FRQWLQXRXV��XELTXLWRXV�FRQQHF�
WLRQV�EHWZHHQ�SHRSOH�LQ�GLIIHUHQW�ORFDWLRQV��7KH�JUDSKLFV�VKRZ�WKH�H[LVWHQFH�RI�WKH�DXGLR�FRQQHFWLRQ��SURYLGH�IHHGEDFN�WKDW
RQH¶V�YRLFH�LV�ORXG�HQRXJK�WR�FDUU\�DFURVV�WKH�FKDQQHO��DQG�LQGLFDWH�WKDW�VRPHRQH�RQ�WKH�RWKHU�HQG�RI�WKH�FRQQHFWLRQ�KDV�VSR�
NHQ��7KH\�DOVR�VHUYH�PRUH�VXEWOH�SXUSRVHV��SURYLGLQJ�D�IRFXV�IRU�DWWHQWLRQ�DQG�YLVXDOO\�UHSUHVHQWLQJ�WKH�UK\WKP�RI�WKH�FRQYHU�
VDWLRQ�LWVHOI��2XU�JRDO�LV�WR�FUHDWH�DQ�DHVWKHWLF�REMHFW�WKDW�HQDEOHV�XVHUV�WR�SHUFHLYH�FRQYHUVDWLRQDO�SDWWHUQV�WKDW�DUH�SUHVHQW�EXW
QRW�REYLRXV�LQ�WUDGLWLRQDO�FRPPXQLFDWLRQ�LQWHUIDFHV�

.H\ZRUGV
0HGLD�VSDFHV��JUDSKLFDO�FRQYHUVDWLRQ��GRPHVWLF�WHFKQRORJ\

,1752'8&7,21
7KH�VFHQDULR��D�NLWFKHQ��$�ZRPDQ�SUHSDUHV�D�PHDO�ZKLOH�D�IULHQG�VLWV�UHDGLQJ�DW�WKH�WDEOH��7KH\�FKDW�RFFDVLRQDOO\�±�WKH�RQH
UHDGLQJ�VRPHWLPHV�TXRWHV�D�SDUWLFXODUO\�LQWHUHVWLQJ�SDVVDJH�RU�WKH�FRRN�PHQWLRQV�VRPH�UHFHQW�HYHQW�ZKLFK�WKH\�GLVFXVV�IRU�D
ZKLOH�DQG�WKHQ�UHVXPH�FRQFHQWUDWLQJ�RQ�WKHLU�UHVSHFWLYH�WDVNV��6XFK�FDVXDO��FRPSDQLRQDEOH�FRQYHUVDWLRQV�DUH�DQ�LPSRUWDQW�SDUW
RI�RXU�GRPHVWLF�OLIH��QRW�RQO\�IRU�WKH�LQIRUPDWLRQ�ZH�JDWKHU�GXULQJ�WKH�FRXUVH�RI�VXFK�DQ�H[FKDQJH��EXW�DOVR�DV�D�PHDQV�RI
VWUHQJWKHQLQJ�VRFLDO�WLHV�±�DQG�IRU�WKH�HQMR\PHQW�ZH�JDLQ�IURP�VXFK�VRFLDELOLW\�>�@��

<HW�WRGD\��LW�LV�OLNHO\�WKDW�RQH¶V�FORVH�IULHQGV�DQG�IDPLO\�OLYH�TXLWH�D�GLVWDQFH�DZD\����2XU�JRDO�ZLWK�WKLV�SURMHFW�LV�WR�GHVLJQ�D
FRPPXQLFDWLRQ� GHYLFH� WKDW� FRQQHFWV� WZR� GRPHVWLF� VSDFHV� VR� WKDW� SHRSOH� OLYLQJ� IDU� DSDUW� FDQ� VWLOO� HQMR\� D� FRPSDQLRQDEOH�
FDVXDO�FRQYHUVDWLRQ��WKH�VRUW�RI�FRQYHUVDWLRQ�RQH�KDV�ZKHQ�RQH�LV�NHHSLQJ�VRPHRQH�FRPSDQ\�UDWKHU�WKDQ�IRFXVLQJ�HQWLUHO\�RQ
WKH�GLVFXVVLRQ��6XFK�D�GHYLFH�VKRXOG�OHDYH�WKH�KDQGV�IUHH�WR�GR�RWKHU�WDVNV��LW�VKRXOG�DOORZ�WKH�XVHU�WR�PRYH�IUHHO\�ZLWKLQ�D�OLP�
LWHG�DUHD�DQG�LW�VKRXOG�DOORZ�VHYHUDO�SHRSOH�WR�SDUWLFLSDWH�LQ�WKH�FRQYHUVDWLRQ�DW�HDFK�HQG��

2XU�VROXWLRQ�LV�D�SURMHFW�ZH�QDPHG�9LVLSKRQH�� IRU�LW� LV�D�YLVXDO�WHOHSKRQH��RQH
WKDW�DXJPHQWV�VSHHFK�ZLWK�JUDSKLFV��/LNH�D�VSHDNHU�SKRQH�LW�DOORZV�RQH�WR�WDON
DQG� OLVWHQ� DW� VRPH� GLVWDQFH� IURP� WKH� GHYLFH�� WKXV� DOORZLQJ� KDQGV�IUHH�PRELOH
WDONLQJ�DQG�PXOWLSOH�SDUWLFLSDQWV��<HW�LW�DOVR�SURYLGHV�D�YLVXDO�UHPLQGHU�WKDW�WKH
DXGLWRU\�FRQQHFWLRQ�H[LVWV��$QG��LW�SURYLGHV�D�G\QDPLF��JUDSKLFDO�UHSUHVHQWDWLRQ
RI� WKH� UK\WKP�RI� WKH�FRQYHUVDWLRQ�ZKLFK�VHUYHV� DV�DQ�DWWHQWLRQ�JHWWLQJ�GHYLFH�
JLYHV� XVHIXO� IHHGEDFN� WR� WKH� VSHDNHU�� DQG� SURYLGHV� D� IRFDO� SRLQW� IRU� GLUHFWLQJ
VSHHFK��

35(9,286�:25.��&211(&7,1*�63$&(6�:,7+�$8',2
7KHUH�KDYH�EHHQ�D�QXPEHU�RI�³PHGLD�VSDFH´�SURMHFWV�WKDW�FRQQHFW�JHRJUDSKLFDOO\
GLVWDQW�ORFDOHV�ZLWK�VRPH�FRPELQDWLRQ�RI�DXGLR�DQG�YLGHR��H�J��>�@>�@���DV�ZHOO�DV
VWXGLHV�RI� WKH� UHODWLYH�DIIRUGDQFHV�RI�DXGLR��YLGHR�DQG�RWKHU�PHGLD��H�J�� >�@>�@
>�@���6PLWK�DQG�+XGVRQ¶V�ZRUN�RQ�ORZ�GLVWXUEDQFH�DXGLR�IRXQG�WKDW�DXGLR��HYHQ
ZKHQ�ILOWHUHG�WR�EH�LQFRPSUHKHQVLEOH��IRU�SULYDF\��LQ�WKHLU�DSSOLFDWLRQ��SURYLGHG
D� JRRG� VHQVH� RI� DZDUHQHVV� RI� WKH� SUHVHQFH� DQG� DFWLYLW\� RI� RWKHUV>�@�� 7KH
6RPHZLUH� SURMHFW� LV� RQH� RI� WKH�PRVW� UHOHYDQW�� VLQFH� LW�ZDV� GHVLJQHG� WR� IRVWHU
FDVXDO�LQWHUDFWLRQV�DPRQJ�FROOHDJXHV�>�@��+HUH��6LQJHU�HW��DO�H[SHULPHQWHG�ZLWK�D

QXPEHU�RI�YLVXDO� LQWHUIDFHV� LQ�FRQMXQFWLRQ�ZLWK�DQ�DXGLR�RQO\�PHGLD� VSDFH��7KH\� IRXQG� WKDW�FRQWURO�RYHU�VXFK� IHDWXUHV�DV

)LJXUH����7KH�9LVLSKRQH�GLVSOD\�GRPH��



ORFDOL]DWLRQ�RU�RWKHU�DXGLR�DWWULEXWHV�ZDV�QRW�QHHGHG��EXW�WKDW�LQIRUPDWLRQ�WKDW�VXSSOHPHQWHG�WKH�XVHUV¶�NQRZOHGJH�RI�WKH�VRFLDO
DVSHFWV�RI�WKH�VSDFH��VXFK�DV�DZDUHQHVV�RI�WKH�SUHVHQFH�RI�RWKHUV��ZDV�TXLWH�ZHOFRPH�DQG�XVHIXO�

+RZHYHU��PRVW�³PHGLD�VSDFH´�ZRUN�KDV�EHHQ�GRQH�LQ�WKH�FRQWH[W�RI�ZRUN�HQYLURQPHQWV��ZKLFK�GLIIHU�VLJQLILFDQWO\�IURP�WKH
KRPH�LQ�PDQ\�UHJDUGV��LQFOXGLQJ�SULYDF\�UHTXLUHPHQWV��W\SHV�RI�RQ�JRLQJ�DFWLYLWLHV��DQG�DSSURSULDWH�LQWHUIDFH�FRPSOH[LW\�DQG
VW\OH��:KLOH�PRVW� VWXGLHV�RI� WHFKQRORJ\�IRU� WKH�KRPH�KDYH� WHQGHG� WR� IRFXV�RQ� ODERU�VDYLQJ�GHYLFHV�DQG�KRPH�DXWRPDWLRQ�
VRPH�XVHIXO�HWKQRJUDSKLF�VWXGLHV�KDYH�H[DPLQHG�WKH�LPSRUWDQFH�RI�FRPPXQLFDWLRQ�LQ�WKH�GRPHVWLF�VSKHUH�DQG�WKH�W\SHV�RI
WHFKQRORJ\�WKDW�VXSSRUW�LW�>��@��LW�LV�EHFRPLQJ�LQFUHDVLQJO\�FOHDU�WKDW�FRPPXQLFDWLRQ�LV�D�RQH�RI�WKH�PRVW�YDOXHG�XVHV�RI�FRP�
SXWHU�WHFKQRORJ\�LQ�WKH�KRPH��

9,6,3+21(

'HVLJQ�JRDOV
2XU�JRDO�LQ�GHVLJQLQJ�9LVLSKRQH�ZDV�WR�PDNH�D�GHYLFH�WKDW�ZRXOG�HQDEOH�FDVXDO�FRPPXQLFDWLRQ�EHWZHHQ�WZR�GLVWDQW�GRPHVWLF
VSDFHV��8QOLNH�DQ�RIILFH�HQYLURQPHQW��LQ�ZKLFK�XVHUV�DUH�JHQHUDOO\�VHDWHG�DW�D�GHVN��SHRSOH�DW�KRPH�PRYH�DERXW�IUHHO\��7KLV�LV
HVSHFLDOO\�WUXH�LQ�WKH�NLWFKHQ��ZKLFK�LV�D�FHQWHU�RI�ERWK�VRFLDO�DFWLYLW\�DQG�KRXVHKROG�ZRUN��:H�ORFDWHG�RXU�GHVLJQ�VFHQDULRV�LQ
WKLV�PXOWLWDVNLQJ�HQYLURQPHQW��LQ�ZKLFK�SHRSOH�DUH�HQJDJHG�LQ�VHYHUDO�DFWLYLWLHV�DW�RQFH�DQG�ZKHUH�FRQYHUVDWLRQV�RIWHQ�HEE�DQG
IORZ�DV�DWWHQWLRQ�LV�WHPSRUDULO\�GLYHUWHG�WR�RWKHU�WDVNV��

2QH�RI�WKH�NH\�GLIIHUHQFHV�EHWZHHQ�FRQYHUVDWLRQV�WKDW�DUH�FRQGXFWHG�IDFH�WR�IDFH�DQG�WKRVH�RQ�WKH�WHOHSKRQH�LV�WKDW�WKH�ODWWHU
WHQG� WR�EH�PRUH�FRQWLQXRXV�� ,Q�SHUVRQ��D�FRQYHUVDWLRQ�FDQ�VWDUW�DQG�VWRS��SDXVLQJ�ZKHQ�D� WRSLF�LV�H[KDXVWHG�RU�RWKHU�WDVNV
EHFNRQ��RQ�WKH�WHOHSKRQH��ORQJ�VLOHQFHV�DUH�DZNZDUG�DQG�XQFRPIRUWDEOH�±�DQG�RIWHQ�VLJQDO�VHULRXV�GLVDJUHHPHQW�EHWZHHQ�WKH
SDUWLHV��7R�VXSSRUW�PRUH�FDVXDO�FRQYHUVDWLRQ��RXU�GHVLJQ�ZRXOG�QHHG�WR�KHOS�RYHUFRPH�WKH�UHTXLUHPHQW�WKDW�WKH�FRQYHUVDWLRQ
EH�WKH�XQFHDVLQJO\�IRUHIURQW�DFWLYLW\��:H�LGHQWLILHG�VHYHUDO�SRVVLEOH�FDXVHV�IRU�WKH�WHOHSKRQH�FRQYHUVDWLRQ¶V�FHQWHU�VWDJH�SRVL�
WLRQ��FRVW��WKH�KDQG�KHOG�VHW��DQG�WKH�SKRQH¶V�DXGLR�RQO\�LQGLFDWLRQ�RI�SUHVHQFH��

���&RVW��:H�EHJDQ�ZLWK�WKH�SUHPLVH�WKDW�,QWHUQHW�WHOHSKRQ\�ZLOO�VRRQ�PDNH�LW�IHDVLEOH�IRU�SHRSOH�WR�PDLQWDLQ�ORQJ�GLVWDQFH�
ORQJ�GXUDWLRQ�DXGLR�FRQQHFWLRQV�ZLWKRXW�WKH�DQ[LHW\�DERXW�PRXQWLQJ�WROO�FKDUJHV�WKDW�DFFRPSDQ\�WRGD\¶V�ORQJ�GLVWDQFH�SKRQH
FDOOV��9LVLSKRQH�XVHV�WKH�0%RQH�WR�VHQG�DXGLR�RYHU�WKH�QHWZRUN��

���+DQG�KHOG�VHW��7KH�KDQG�KHOG�WHOHSKRQH�UHFHLYHU�OLPLWV�WKH�FRQYHUVDWLRQ�WR�D�VLQJOH�SDUWLFLSDQW��LW�DOVR�UHTXLUHV�WKH�XVH�RI
RQH¶V�KDQG�WR�KROG�LW��RU�DQ�DZNZDUG�VKRXOGHU�VKUXJ���6SHDNHU�SKRQHV�DOOHYLDWH�ERWK�RI�WKRVH�SUREOHPV�DQG�9LVLSKRQH�ZRUNV
YHU\�PXFK�OLNH�D�VSHDNHU�SKRQH��KDQGV�IUHH�DQG�DW�D�GLVWDQFH��

���$XGLR�RQO\� LQGLFDWLRQ�RI�SUHVHQFH�� ,Q� D�SKRQH� FDOO�� VLOHQFH� LV�RIWHQ�PHW�ZLWK� WKH� UHVSRQVH�³+HOOR"�+HOOR"�$UH�\RX� VWLOO
WKHUH"´��:KHQ�VSHHFK�FHDVHV��WKHUH�LV�WKH�VHQVH�WKDW�WKH�FRQQHFWLRQ�KDV�EHHQ�ORVW��:H�K\SRWKHVL]H�WKDW�SHRSOH�IHHO�FRPSHOOHG�WR
PDLQWDLQ�FRQWLQXRXV�FRQYHUVDWLRQ�RQ�WKH�WHOHSKRQH�LQ�SDUW�WR�PDLQWDLQ�WKH�SHUFHSWLRQ�RI�D�OLYH�FRQQHFWLRQ��9LVLSKRQH¶V�LQWHUIDFH
LV�LQ�PRWLRQ�DV�ORQJ�DV�WKHUH�LV�D�FRQQHFWLRQ��RXU�LQWHQW�KHUH�ZDV�WR�SURYLGH�D�VHSDUDWH��LQWXLWLYH�LQGLFDWRU�RI�FRQQHFWLYLW\�WKDW
ZRXOG�UHOLHYH�WKH�DXGLR�FKDQQHO�RI�WKLV�UHVSRQVLELOLW\��

$�KDQGV�IUHH��ORQJ�WHUP�DXGLR�FRQQHFWLRQ�DORQH�ZRXOG�PDNHV�LW�SRVVLEOH�WR�ZDON�DURXQG�D�URRP�DQG�WDON�WR�D�GLVWDQW�IULHQG�DW
ZLOO��<HW�VXFK�D�V\VWHP�ZRXOG�DOVR�KDYH�DQ�XQIRUWXQDWH�VXUYHLOODQFH�OLNH�TXDOLW\��LW�ZRXOG�EH�HDV\�WR�IRUJHW�WKDW�RQH¶V�KRPH
ZDV�DFWXDOO\�D�SRUWDO�WR�DQRWKHU�VSDFH�DQG�WKDW�DOO�RI�RQH¶V�FRPPHQWV�ZHUH�EHLQJ�KHDUG�HOVHZKHUH��$�YLVLEOH�LQWHUIDFH�WKDW�LQGL�
FDWHV�WKH�H[LVWHQFH�RI�WKH�OLYH�FRQQHFWLRQ�DOOHYLDWHV�WKLV�SUREOHP��VHUYLQJ�DV�DQ�RQJRLQJ�UHPLQGHU�RI�WKH�DXGLR�OLQN��

$QRWKHU�IXQFWLRQ�RI�WKH�YLVLEOH�LQWHUIDFH�LV�WR�VHUYH�DV�D�IRFXV�RI�DWWHQWLRQ��$Q\RQH�ZKR�KDV�DWWHQGHG�D�PHHWLQJ�DW�ZKLFK�VRPH
SDUWLFLSDQWV�DUH�SUHVHQW�YLD� VSHDNHU�SKRQH�NQRZV� WKH�SKHQRPHQRQ�E\�ZKLFK� WKH� OLWWOH�EODFN�REMHFW�RQ� WKH� WDEOH�EHFRPHV�D
VWDQG�LQ�IRU�WKH�SHUVRQ��RQH�DGGUHVVHV�RQH¶V�UHPDUNV�WR�LW��RQH�ORRNV�DW�LW�ZKHQ�LW�LV�³VSHDNLQJ´��:H�IRFXV�RQ�WKH�REMHFW�EHFDXVH
LW�LV�GLIILFXOW�WR�FRQYHUVH�ZLWK�D�GLVHPERGLHG�YRLFH��WR�DGGUHVV�RQH¶V�UHPDUNV�WR�WKH�HWKHU��:LWK�WKH�WUDGLWLRQDO�VSHDNHU�SKRQH�
WKH�SK\VLFDO�REMHFW�SURYLGHV�QR� LQIRUPDWLRQ��QRU�LV� LW�GHVLJQHG�WR�HYRNH�D�SHUVRQ��FRQYHUVDWLRQ��FRQQHFWLRQ��HWF��:LWK�9LVL�
SKRQH��ZH�VRXJKW�WR�PDNH�DQ�REMHFW�WKDW�LV�DEVWUDFW�HQRXJK�WR�EH�VXLWDEOH�WR�DOO�XVHUV��FRQWH[WV��DQG�WRSLFV��\HW�WKDW�DOVR�UHIOHFWV
WKH�UK\WKP�RI�WKH�RQJRLQJ�FRQYHUVDWLRQ��

7ZR�IXUWKHU�FRQVLGHUDWLRQV�LQIOXHQFHG�RXU�GHVLJQ��7KH�V\VWHP�QHHGHG�WR�EH�HDV\�WR�XVH��QR�FRPSOH[�FRQWUROV��QR�FXVWRP�LQVWDO�
ODWLRQ��$QG��LW�QHHGHG�WR�EH�D�GHFRUDWLYH�REMHFW��RQH�WKDW�SHRSOH�ZRXOG�ZHOFRPH�DV�D�IHDWXUHG�REMHFW�LQ�WKH�KRPH��



 Lab. 
'HVFULSWLRQ
2XU�ILQDO�GHVLJQ�IRU�WKH�9LVLSKRQH�V\VWHP�FRQVLVWV�RI�WZR
VWDWLRQV�FRQQHFWHG�YLD� WKH�0ERQH�� � �(DFK�VWDWLRQ�KDV�D
GRPH�RQ�ZKLFK� WKH� YLVXDOL]DWLRQ� LV� SURMHFWHG� �VHH�)LJ�
����:KHQ�D� OLYH�FRQQHFWLRQ�H[LVWV�� WKH�GRPH�GLVSOD\V�D
FRQWLQXRXV�PRYLQJ�VSLUDO�RI�FLUFOHV��7KH�FHQWUDO�GRW�UHS�
UHVHQWV� WKH� SUHVHQW� PRPHQW�� ,I� LW� LV� D� VPDOO� JUD\� GRW�
WKHUH�LV�QR�VRXQG�JRLQJ�EHWZHHQ�WKH�WZR�VSDFHV��:KHQ
VRXQG�LV�RULJLQDWLQJ�ORFDOO\��WKH�FXUUHQW�FLUFOH�LV�RUDQJH�
ZKHQ�VRXQG�RULJLQDWHV�DW�WKH�RXWVLGH�ORFDWLRQ�WKH�FLUFOH�LV
EOXH��7KH�VL]H�RI�WKH�FLUFOH�LV�SURSRUWLRQDWH�WR�WKH�YROXPH
RI�WKH�DXGLR��,I�VRXQG�LV�FRPLQJ�IURP�ERWK�ORFDWLRQV��WKH
FRORUV�DUH�VKRZQ�DV�FRQFHQWULF��EOHQGHG�FLUFOHV��7KH�GRWV
VSLUDO�RXWZDUG�IURP�WKH�FHQWHU��VR�WKH�GLVSOD\�VKRZV�WKH
KLVWRU\� RI� WKH� ODVW� KDOI�PLQXWH� RU� VR� RI� FRQYHUVDWLRQDO
UK\WKP�

9LVLSKRQH
V� GLVSOD\� LV� D� WUDQVOXFHQW� GRPH� VLWWLQJ� RQ� D
SHGHVWDO��VHH�)LJ������7KH�JUDSKLFV�DUH�SURMHFWHG�LQWR�WKH
GRPH�IURP�EHORZ��7KH�GRPH�VKDSH�PDNHV�LW�DQ�LQWHUIDFH
LQ� WKH� URXQG�� RQH� FDQ� YLHZ� LW� IURP� DQ\� VLGH�� 7KLV� LV
HVVHQWLDO� IRU� DQ� REMHFW� PHDQW� WR� FUHDWH� D� FRQQHFWLRQ
EHWZHHQ�WZR�LQKDELWHG��UHDO�ZRUOG�VSDFHV�LQ�ZKLFK�SHR�
SOH�PRYH�DERXW��7KH�GHVLJQ�RI�WKH�GRPH�LWVHOI�LV�DOVR�D
NH\� HOHPHQW� LQ� WKLV� PXOWLPRGDO� LQWHUIDFH� DQG� LWV� VL]H�
ORFDWLRQ��DQG�DSSHDUDQFH�LQIOXHQFH�LWV�XVH�DQG�LWV�DELOLW\
WR� SRUWUD\� WKH� VHQVH� RI� DZDUHQHVV� DQG� FRQWLQXRXV� FRQ�
QHFWLRQ�LQ�WKH�VSDFH��

9LVLSKRQH�GRHV�QRW�DGG�DQ\�QHZ�GDWD�WKDW�LV�QRW�DOUHDG\
SDUW�RI�WKH�DXGLR�FKDQQHO��LW�VLPSO\�UH�SUHVHQWV�D�VXEVHW
RI� WKDW�GDWD� �VRXUFH� DQG�YROXPH�� LQ� WHPSRUDO� VOLFHV�� LQ
DQRWKHU� PHGLXP�� $OWKRXJK� IURP� DQ� LQIRUPDWLRQ� WKHR�
UHWLF� VWDQGSRLQW� WKH� YLVXDO� GDWD� LV� UHGXQGDQW�� IURP� D
XVHU¶V�VWDQGSRLQW�WKLV�UHLILFDWLRQ�RI�WKH�DXGLR�VHUYHV�VHY�

HUDO�SXUSRVHV��8VLQJ�DQ�DXGLR�RQO\�VSHDNHU�SKRQH�WR�SURYLGH�D�FRQWLQXRXV��ORQJ�WHUP�FRQQHFWLRQ�KDV�VHYHUDO�GUDZEDFNV��LQ�D
QRLV\�HQYLURQPHQW��LW�LV�GLIILFXOW�WR�NQRZ�ZKHWKHU�RQH
V�YRLFH�KDV�FDUULHG�RU�WR�NQRZ�WR�SD\�DWWHQWLRQ�WR�QHZ�YRLFHV�HPHUJLQJ
IURP�WKH�SKRQH��ORQJ�SHULRGV�RI�VLOHQFH�PDNH�LW�HDV\�WR�IRUJHW�WKH�GHYLFH��ZKLFK�WKHQ�WDNHV�RQ�WKH�XQZDQWHG�TXDOLW\�RI�XQREWUX�
VLYH�VXUYHLOODQFH��%\�PDNLQJ�WKH�DXGLR�YLVLEOH��9LVLSKRQH�WXUQV�WKH�VSHDNHUSKRQH�LQWR�D�SRUWDO�EHWZHHQ�VSDFHV��7KH�H[LVWHQFH
RI�WKH�FRQQHFWLRQ�LV�UHFRJQL]DEOH�HYHQ�GXULQJ�VLOHQFH�DQG�WKH�G\QDPLFV�DQG�LQIOHFWLRQV�RI�WKH�FRQYHUVDWLRQ�DUH�PDGH�VDOLHQW�E\
WKH� DEVWUDFW� YLVXDOL]DWLRQ�� 7KH� VXGGHQ� DSSHDUDQFH� RI� YLYLG� GRWV� GUDZV� RQH¶V� DWWHQWLRQ�� HYHQ� LI� DPELHQW� QRLVH� KDG� LQLWLDOO\
PDVNHG�WKH�VRXQG��6HHLQJ�WKH�FRORU�FKDQJH�RQ�WKH�GLVSOD\�LV�D�VLPSOH�EXW�HIIHFWLYH�PHFKDQLVP�IRU�QRWLQJ�ZKHWKHU�RQH¶V�ZRUGV
FDQ�EH�KHDUG�DW�WKH�RWKHU�HQG��9LVLSKRQH
V�JUDSKLFV�GR�QRW�SRUWUD\�WKH�WHFKQLFDO�DVSHFWV�RI�VRXQG��DV�GR��IRU�H[DPSOH��WKH�DXGLR
UHQGHULQJV�VHHQ�LQ�VRXQG�PL[LQJ�ERDUGV���LWV�SXUSRVH�LV�UDWKHU�WR�HQKDQFH�DZDUHQHVV�

',6&866,21

8VHU�UHVSRQVH
$OWKRXJK�ZH�KDYH�QRW�FRQGXFWHG�IRUPDO�XVHU�VWXGLHV�RI�9LVLSKRQH��LW�KDV�EHHQ�RQ�GLVSOD\�LQ�SXEOLF�HQYLURQPHQWV��DQG�XVHG�E\
KXQGUHGV�RI�SHRSOH����3HRSOH�KDYH�EHHQ�TXLWH�HQWKXVLDVWLF�DERXW�LW��7KH�IRUP�RI�WKH�GLVSOD\�KDV�SURYHG�WR�EH�TXLWH�LPSRUWDQW�±
WKH�VSLUDOOLQJ�GRWV�DUH�RIWHQ�GHVFULEHG�DV�PHVPHUL]LQJ�DQG�WKLV�DHVWKHWLF�DSSHDO�LV�DQ�LQWULQVLF�SDUW�RI�LWV�YDOXH��2QH�RI�WKH�PRUH
VXUSULVLQJ�FRPPHQWV��EXW�RQH�ZH�KHDUG�UHSHDWHGO\��ZDV�WKDW�SHRSOH�WKRXJKW�LW�ZRXOG�PDNH�D�JRRG�³WKHUDS\´�WRRO��WKH\�ZHUH
LQWHUHVWHG�LQ�WKH�ZD\�WKH�GRWV�FRXOG�VKRZ�SDWWHUQV�RI�LQWHUUXSWLRQV�DQG�RI�LQGLYLGXDO�FRQYHUVDWLRQDO�GRPLQDQFH��

1. It was shown in the Emerging Technologies exhibit at SIGGRAPH ’99 and has been a featured demonstration at the MIT Media

)LJXUH����7KH�9LVLSKRQH�LQVWDOODWLRQ�



,W�VWLOO�UHPDLQV�WR�WHVW�WKH�V\VWHP�LQ�LWV�LQWHQGHG�HQYLURQPHQW��WKH�KRPH��,Q�UHDO�XVH��LW�ZRXOG�QHHG�WR�FRPSHWH�ZLWK�WKH�WHOH�
SKRQH�IRU�FODULW\�RI�VRXQG��RXU�FXUUHQW�LPSOHPHQWDWLRQ��XVLQJ�WKH�0ERQH�IRU�DXGLR��LV�UDWKHU�QRLV\�DQG�KDV�VRPH�ODJ���$QG�LW
UHPDLQV�WR�EH�VHHQ�LQ�SUDFWLFH�KRZ�ZHOO�LW�DFFRPSOLVKHV�LWV�VWDWHG�JRDO��ZKLFK�LV�WR�VXSSRUW�FDVXDO�FRQYHUVDWLRQ�LQ�DQ�DFWLYH
HQYLURQPHQW��

)XWXUH�ZRUN
$OWKRXJK�ZH�VHW�RXW�WR�PDNH�D�YHU\�³OLJKWZHLJKW´�YLVXDO�LQWHUIDFH�IRU�DXGLR�FRPPXQLFDWLRQ��RQH�WKDW�GLG�QRW�UHTXLUH�DGGLWLRQDO
LQIRUPDWLRQ�EHVLGH� WKH�DXGLR�VLJQDO� LWVHOI��ZH�KDYH�EHFRPH�LQWHUHVWHG� LQ� WKH�TXHVWLRQ�RI�ZKDW� LQIRUPDWLRQ�FDQ�ZH�DGG�WKDW
ZRXOG�KHOS�EULGJH�WKH�GLVWDQFH�EHWZHHQ�WZR�GRPHVWLF�HQYLURQPHQWV��6RPH�VXFK�GDWD�FDQ�EH�H[WUDFWHG�IURP�WKH�DXGLR�VWUHDP
DORQH���IRU�LQVWDQFH��SLWFK�DQG�RWKHU�IHDWXUHV�FRXOG�EH�XVHG�WR�GLVWLQJXLVK�DPRQJ�VHYHUDO�VSHDNHUV��JLYLQJ�HDFK�WKHLU�RZQ�JUDSK�
LFDO�PDUNHU��WKXV�LOOXVWUDWLQJ�WKH�FRQYHUVDWLRQ�LQ�JUHDWHU�GHWDLO��2WKHU�XVHIXO�GDWD�ZRXOG�QHHG�WR�FRPH�IURP�DGGLWLRQDO�VHQVRUV�
)RU�H[DPSOH��ZKLOH�9LVLSKRQH�VKRZV�WKDW�D�FRQQHFWLRQ�LV�OLYH�HYHQ�GXULQJ�VWUHWFKHV�RI�VLOHQFH��LW�GRHV�QRW�SURYLGH�DQ\�LQIRUPD�
WLRQ�DERXW�ZKHWKHU�DQ\RQH�LV�DFWXDOO\�LQ�WKH�GLVWDO�URRP��RU�ZKR�LV�WKHUH��$�³VPDUW�URRP´>�@��XVLQJ�YLVLRQ�RU�RWKHU�VHQVRUV�
ZRXOG�EH�DEOH�WR�SURYLGH�WKH�V\VWHP�ZLWK�WKLV�LQIRUPDWLRQ��ZKLFK�FRXOG�WKHQ�EH�YLVXDOL]HG��

5()(5(1&(6
�� %O\��6��+DUULVRQ��6��DQG�,UZLQ��6��������0HGLD�VSDFHV��%ULQJLQJ�SHRSOH�WRJHWKHU�LQ�D�YLGHR��DXGLR�DQG�FRPSXWLQJ�HQYLURQ�

PHQW��&RPPXQLFDWLRQV�WKH�$&0�������

�� 'RXULVK��3��������&XOWXUH�DQG�FRQWURO� LQ�D�PHGLD� VSDFH�� ,Q�3URF��7KLUG�(XURSHDQ�&RQIHUHQFH�RQ�&RPSXWHU�6XSSRUWHG
&RRSHUDWLYH�:RUN�(&6&:
����0LODQ��,WDO\�

�� 'XQEDU��5��������*RVVLS��*URRPLQJ�DQG�WKH�(YROXWLRQ�RI�/DQJXDJH��&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\�3UHVV

�� +LQGXV��'���$FNHUPDQ��0���0DLQZDULQJ��6��DQG�6WDUU��%��������7KXQGHUZLUH��$�ILHOG�VWXG\�RI�DQ�DXGLR�RQO\�PHGLD�VSDFH�
3URFHHGLQJV�RI�&6&6�¶����%RVWRQ��0$��

�� ,VDDFV��(�$��DQG�7DQJ��-�&��������:KDW�YLGHR�FDQ�DQG�FDQQRW�GR�IRU�FROODERUDWLRQ��$�FDVH�VWXG\��0XOWLPHGLD�6\VWHPV��9RO�
���������

�� 0DWHDV��0���6DOYDGRU��7��6FKROW]��-��DQG�6RUHQVRQ��'��������(QJLQHHULQJ�HWKQRJUDSK\�LQ�WKH�KRPH��3URFHHGLQJV�RI�&+,
¶����%RVWRQ��0$�

�� 0,7�0HGLD� /DE� 9LVLRQ� DQG�0RGHOLQJ� *URXS�� ������ 6PDUW� 5RRPV�� �KWWS���ZZZ�ZKLWH�PHGLD�PLW�HGX�YLVPRG�GHPRV�
VPDUWURRP�!�0RG��2FW��������������0DUFK��������

�� 6LQJHU��$���+LQGXV��6���6WLIHOPDQ��/���DQG�:KLWH��6��������7DQJLEOH�SURJUHVV��/HVV�LV�PRUH�LQ�6RPHZLUH�DXGLR�VSDFH��3UR�
FHHGLQJV�RI�&+,�µ����3LWWVEXUJK��3$��

�� 6PLWK��,��DQG�+XGVRQ��6��������/RZ�GLVWXUEDQFH�DXGLR�IRU�DZDUHQHVV�DQG�SULYDF\�LQ�PHGLD�VSDFH�DSSOLFDWLRQV��,Q�3URFHHG�
LQJV�RI�0XOWLPHGLD�µ����6DQ�)UDQFLVFR��&$�

��� 9HQNDWHVK��$��������&RPSXWHUV�DQG�RWKHU�LQWHUDFWLYH�WHFKQRORJLHV�IRU�WKH�KRPH��&RPPXQLFDWLRQV�RI�WKH�$&0���������
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