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ƔƞıśYşǇȎƾņȏș 
This research aims at creation of realism for telecommunication by using a face-shaped 
3D display that is controlled by participant’s real head movement.  The major 
outcomes of this research can be summarized as: (1) establishes an efficient method of 
fabricating face-shaped screen using 3D scanner and 3D printer (2) develops a system 
with face-shaped screen that can be actuated in 3 DOF(degree-of-freedom) to correctly 
convey the head motion of a participant, and (3) Evaluates the system and proves that 
nonverbal information, such as gaze direction, can be correctly transmitted with the 
proposed system. 
 
®´Ŭčȇ 
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � Ȏǵȇè»șÓȏ 

 ƌĻƭǠ ǷĻƭǠ ð� ǎ 
2010 ĝĞ ���������� ���������� ����������

2011 ĝĞ ���������� ���������� ���������

2012 ĝĞ ���������� 	������� ����������

ĝĞ � � �

� � ĝĞ � � �

ư� ǎ �	�
������� 
��������� ��
�������

 
 
ƔƞÙǳșƯðȄü 
ƙƔǠYÙƙ¡ƪƋș� Ĭþċ� ��onĬþċ¡�¢~�¢| 
u¢�¢�ș�¢yp ~�r¢|3�o|��p3����} |3ÎơƉǧÆ3x���

w¢z�  
 
ȓȐƔƞǶĈġÛYƸŐ 
úżƉXǼSgjNǆńYéâƵ?���

�¢vl²GSÐñ¾ŞIi3:keiǯǼ
Ðñ¾ŞZ3ǯǼçƆ3ŃƷ3¹ǜ3ǯǼĐ

UjW<q������

Z^]YqAXZ^����

Z^Oiq����r����� � �

emW<q��	���
��

Z^em=o?Lp� �

� _8nGBc[/12glE@H0:9�

Z^em=obLp� �

� �*!�,$('�("�*!&(,!�*!�%$+&�-$,#���	��"��!�+#�)! � $+)%�.�

Z^7ca� MP`4�

� � � o����������������p�

���Q6CD3CDkGBDV3KJ�

� Z^aW<q��
�	����

 
 



ĠǷǪľ3s ~¢�p � �WVĄBY
ĩƀ?9iĬþǧÆYǲǇWÙǳT9i4ƚ
äXǇIiŎǷ?ąěXßŰT@3úŻǉţ
TYÐñ¾ŞlŁĽT@iWVĄBYãś
?9i4 
� ĥřfh���¹ǜd3·ĭźĎįĳǁl
ĩƀGNƺÿįǧÆWV?ļŜFjS:i
?3ŉĊĳǁTZ3ǯǼéâƵYĊùį?Ę
ƿXWPNh3ǊƱ£ƼWVYƟǷƉWŅð
īlĨǇUIix���w¢z� ?ŧƕ
XZļÂT@W:WVYõȆ?9PN4 
� EYf;WǙȆlŗƔƞTZ5ǯǼĎù
į6Uó]4ŷŨWȅǱƈǤ�o|��pd
ąǴYt��lǇIiz|��WVcļŜ
FjS:i?3ÀƀXǽGSǐÈ?ǭĞXǆ
ǾT9PNh3`NéâƵXǞĶUWicY
?ĄB3ĎƀælćDSřN4 
 
ȔȐƔƞYƋƉ 
ŗƔƞTZ3ǯǼúįTYx���w¢z�
 X=:S3éâƵXǞĶl>CiEUWB3
ǯǼéâƵYȕŦÌƉĎùįdǂĬȑǊƱ
WVYȀǍǗĬþlŧƕXºǮ¡ÐŖIiŹ
ƻYýƊĳǁYƕƠlƋƉUIi4Ñ¼ƉX
Z¶¦YŷħlķQǯǼĎùįļƗz|�
�lŠƥ3LYãślŝǑIi4 
  ǯǼéâƵYƟǷƉĎùįlļÂIiN
bX3ǯǼéâƵYȈûȎéâƵȈYȕŦÌ
���űčXýR@ŅĢGNȀĜȁĢŸYȏ
�o|��pl�¢t�ÇXǐƳIi4 
  EYȈĢŸ�o|��pXZ3ǯǼéâƵ
YǂĬ?LY``ĴģǂƗFji4`NǯǼ
éâƵYȅǱä¾XǥĥGS3ȈĢŸ�o|
��pLYcYcǬäIi4Ðñ¾ŞXUP
S³YĲũTµœ?ǿG:YZǂĬdǊų
£ƼT9h3ȈYĎùįÔźXŷæIiEU
TEYƋƉlźĎƉXǮıIiEU?Øř
i4³YƟǷÐŖĲũȎÐŖ�o|��p3
{r|��¢ÐŖȏWVU¿ƀG3Ðñ¾Ş
ŽāUGSÝƀìƹT9i4 
  ǯǼƵYȈĬþlǧĚYèƏt��Tŀ
ģG3ȈƂËÚØG=f\ȅǱǬä���~
YĵØlǀ;4EYĬþl3�¢t�ÇYȈ
ĢŸ�o|��p^YĴģĬþ=f\�o
|��pYȊäĬþUGSºǦIi4 
  ĎǽXºǦFjS:iĬþZȔŦÌƂË
ĬþT9h3EjlȈĢŸ�o|��pXĴ
ģIiEUTƠ¼ĢŸlĦS:i4GN?P
SǧĚY���¹ǜUñƣYt��dºǦ
ęüTŗŽālĎźIiEU?T@i4 
  ȈĢŸ�o|��pZ3ȈûXēØıĢF
jN|v�¢ X�¢y¢��{rv~X
fhƂËlĴģIiňŮU3ȈǂƗXŷæG
N���¢����v�o|��pȎȈǂȁ
Y×ÖYalÔźIif;X���¢�ļ
ƗȄülȈǂƗŔǰæGN�o|��pȏY
2 ƜlŠƥG3ǒÃIi4:JjcȅǱǬä

XǥĥGS�o|��pÏ¼?ȊäFji4 
  EYŠıXfh3ǯǼȑ�¢t�éâƵǷ
YƟǷƉWŅðī?ÅNji4Ȏ�¢t�é
âƵñĂUÏBñšXȏ3ǯǼéâƵYŧȁ
Xğj[ŧȁȈ?3ť>gZťȈ?ǈ<iE
UXWi4̀ N3ǯǼȑ�¢t�¾ŞƟǷT3
EYŠılĒXWif;XȎǯǼúX�¢t
�éâƵYȈĢŸ�o|��pl3�¢t�
úXǯǼéâƵYȈĢŸ�o|��plȏǐ
ƳIiEUT3¾ŞƟǷlČÏXÐŖæFK
iEUcìƹT9i4EjgYŠıX=:S3
ǯǼéâƵ3�¢t�éâƵUcX3ȅǱƈ
Ǥ�o|��pWVÝƀƵYǞĶUWhÐ
ñ¾ŞlǹďIiǄƳYǄƐ?ĨǇW:4 
����������������
�	
 X=:S33 ŦÌƉĎùįdǊƱ¡ǂĬ¡
ƟǷƉ ������ȀǍǗĬþlŧƕXº
Ǯ¡ÐŖIiĳǁYĎźlƋƉUIi4Ñ¼
ƉXZ3ȈYƟǷƠ¼ǂƗXůƋG3ïéâ
ƵYȈ 3 ŦÌĢŸĬþlëĦG3éâƵY 2
�������������� 3�����
��������	�����lƻäĵØ
Ii4EYĬþXýR:S3Ȉ 3�����
�������������������
�������������������
���������Ï���������
GSñŎXºǮIiz|��lŠƥG3LY
ǒÃlǧHSǯǼĎùįYǮıĞlƕǖI
i4 
ŗƔƞ?ŠĭIiz|��YŠıøl¶¦
XƗIș 
 

 
 
ȕȐƔƞYňŮ 
Ɣƞl¶¦Y � ũǻXąÜG3ȂŦǮıIi
EUTǀPN4�
����
�������ĵØșȕŦÌ|u��
¢lƀ:SéâƵYȈĢŸlǎűG3`Nǂ
ĬXfiȈĢŸăæWVýƖ�¢~lĵØ
Ii4���
�	��Ȉ 	������������� 
��
����	������
�YĵØșǯǼ
éâƵYǧĚYäƂt��fhĦgjiȈ
ōË>g3ȈȄüYÚhØG3ȅǱ»Ƴ¡ň
òWVY���~YÚhØGlǀ;ĳǁl
ƕƠIi4��
�
������������
����	�
ǶƇșéâƵUñ£ĢŸXŅĢFjNȊäû
Ȉ�o|��plŠƥIi4ũǻȓTǎűF
jNȕŦÌȅǱĢŸ�¢~>g3ēØıĢX
fhǢǴYȈĢŸ�o|��plĢıIi4

!"#

$%!

&'!

()*!

+,-

.!

!/0

12!

345!

34678!

9:;:<=>?@A!

BC/0D0!

!EFG@H:I!
!"#$%&'!

=:JK5!

JLM!



EY�o|��pZÏ¼?ȔW:GȕƻƁ
Ğ������ "+  �)!�!+  �)(�XfhȊäFj3
ĎǽY°ǷUñšƟǷlǈöGNhȅlĹ
PNhIiWVY{r|��¢?ìƹXW
i4��
���������������������
�mv~ǒÃ��àũǻT`TTITXǱÙ
ƉXZz|��YǒÃl©ǀGSǫbS:
i?3ƯðGNz|��XfiÝƀƵéâĎ
ȋlǀ:3źĎYéâUŗz|��Xfiǯ
ǼéâYĖƅ3npx ~v�dȀǍǗĬþ
YºǮYŖŴ3WVlǒÃIi4ǯǼŃƷd
ǯǼçƆWVlĭčGNn��w¢z� 
lŠƥIi4�
�
ȖȐƔƞıś�
ŗƔƞYıśZ3«X¶¦YȖųT9i4�
����¤ŦÌ|u��¢¡¤ŦÌ�� ~¡ŵ
ìĀƩŘXfi|v�¢ YƎƟŅĢXf
héâƵUñ£ĢŸYȈ|v�¢ lƦŌ
XǅǩIiĳǁlƕƠGN4EjXfh3N
U<[ǯǼúUY¹ǜXÎƠO3ȈĢŸl¤
ŦÌ|u��XfhëĦGS=@3Ljl±
ĤĪǨXŏêIiEU?¬űFjS:iȕ
ŦÌ�� ~T|v�¢ UGSıĢIi
EUT3ŗƔƞYĮøGS:iȈĢŸ|v�
¢ XfiǯǼĊùįYĎƀī?ò¥GN4�
�	��EY|v�¢ lȕƻƁĞȎȈY¥¦Ǭ
ä=f\É@ǬäXƍġȏƝÊìƹW��{
rvz� z|��ƯðG3ȈǬäYǥǡX
fi����} |z|��UGSČıF
KN4ȈĢŸZè£t��XfhǖǛG3t
��ōË>gȈȄülÚhØG3ñŎXȅǱ
ĉå���~lëĦIi4ëĦGNȈƂË=
f\ȅǱĉåĬþlǯǼúXºǮG3ȈûƩ
|v�¢XĴģIi4¶¦X3ĎǽlÝƀG
S:iŸŭlƗI4�
�

��
�
�¥Ǐz|��lǒÃGNƮś3ǊƱĬþ
WVYȀǍǗĬþ?ŧGBºǮT@S:i
EU?ĎǑT@N4�
� ĥř5���yãś6UGSƑgjS:i3
Ĝȁ�o|��pTZnpx ~v�?ǘ
PSıƠGSG`;ŸŭȎt��ƋƱYéâ
ƵZVYňǌ>gǈScnpx ~v�?
9if;XįHgjSG`;źǝȏX=:S
c3ŗz|��lÝƀIiUéâƵ?ĎùG

S:if;XŧGBǊƱĬþ?ºǮT@i
EUlƕǖT@N4`NĜȁ�o|��pU
ŪǣGSéâƵY»ƳǸÄ?ƻƁXWiW
VYãś?ĦgjiEU?ƕǖT@N4�
� ŷƢI_@Z3ŗz|��TºǦFjS:
iȈƂËZ3ĥřY���¹ǜz|��Yc
YUñš3ȔŦÌƂËXIAW:ųT9i4
EYȈƂËlŗ°UñƣYȈĢŸlķQ|
v�¢ XŧGBĴģIiEUT3ǊƱĬþ
lŧGBºǮØřiEU?ƕǖT@N4�
�

�
¥øZ3ǒÃĎȋXfPSĦgjNǊƱºǮ
YŸŭT9i4�
� ǯǼéâƵX3ȓȒĞÞaTǊƱlä>G
W?g3ǯǼúY³YéâƵU|v�¢ U
YǸÄcȓȒĞÞaXœ<3LjMjYƬa
ðkKX=:Snpx ~v�?įHgj
i>V;>lǃȋƵXöƤGScgPN4ź
Ď§ƃTZ3ĒȁƵ?ŧȁX:iÿðŧȁň
òYǊƱUYǊƱ£ƼlįH3ŇbX»ƳI
iÿðZŇbňòUYǊƱ£ƼlįHiE
UXWi4�
� øĕYĜȁû|v�¢ Yÿð3t��Ƌ
ƱYéâƵUZ|v�¢ UYǌĞXfg
Jt��XĒIiǊƱňò?ȒĞȎt��Ƌ
ƱȏYÿðXǊƱ£ƼGS:iUįHNÝƀ
Ƶ?ĄB3ūĜňòXöƤ?ÙėGS:i4
Q`h3���yãś?ƇžGS:iEU?
k>i4£ň3ŗƔƞYȈû|v�¢ Ȏø
íȏTZ3ǊƱňòUǊƱ£ƼIiǌĞ?Ē
ĩGS=h3źĎ§ƃTYĒȁx���w¢
z� X=CiǊƱ£ƼYįǋU3ŗz|�
�YƮś?ðƼGS:iEU?k>i4�
���`N3Ȉû�o|��p?ò:S:iň
òUǊƱĬþ>g3ǯǼéâƵ?ƟǷªY½
XƐƋGS:i>lĸĿIiǒÃĎȋlǀ
PN4EYĎȋTc3ĥřYĜȁ�o|��
pfhcȈû�o|��pTYǊƱºǮƧ
Ğ?ȌB3Ȉû�o|��pléâƵYȅǱ
ĉåĬþXĒĩFKSȊäFKiEUT3Ɵ
ǷªYĒǝŶlŧGBĸƗT@iEU?k
>PN4�
�
�
�
�
�

��������� ��������

�
�
�
��

	���
����



�
¥øZ3Ĝȁ�o|��pUȈĢŸ�o|�
�p��$. ��,&�Y¨ňT3ȈlĒǝŶXòC3
ĒǝŶXƐƋGS:iŸİ?VYƛĞŧƕ
XºǮT@S:i>lǒÃGNƮśT9i4
EjXfh3ȈĢŸ�o|��plÀƀGN
ÿð3fhŧƕXĒǝŶlŷčT@iEU3
`NĒǝŶlŷčIiYXǇIiŎǷcƒ
BWiEU?ƕǖT@N4�
����FgX3ġÛZǎƂGS:W>PNıś
UGS3ĔûæGNȈĢŸ|v�¢ T9P
ScĊùįdǊƱºǮ?ǮıT@iEU?
Ǔ¾UĎȋXfhŋg>XWPN4�
� NU<[ƶXǤKiǯǼx���w¢z
� ����YȈlŗƔƞYȈû�o|�
�pXIiEUT3ǯǼúTǀälÐXG3
ŸŭlÝƀƵUǯǼƵ?ÐŖT@if;W
qrn���x���w¢z� z|��
?ŠıT@i4EYf;WŸŭX=:SZ3
ǯǼúTYÝƀƵ3ǯǼéâƵXâ<S3ǯ
ǼúTY³YéâƵXfiȕƵ¶¥Y¹ǔ
dx���w¢z� ?ƇžIiÿð?Ą
:UĭčFji4GN?PSǊƱĬþYŧG
:ºǮZǲǇWǇƩUWi4�
� ¶¥l`UbiU3ǯǼúUYx���w
¢z� X=:S3ĥřZÔź?÷ǿT9P
NŧƕWǊƱĬþYļƗWVlĎźGNǯ
ǼĊùįlcQz|��YŠƥXıáG3Ý
ƀƵǒÃĎȋXfPSLYãślƕǖGN4
fPS3ġÛYƔƞǎƂŎXĭčGS:NƋ
ŢZÍÙXǮıT@NUƴ<i4�
�
ȗȐ«WƇǂǚņƣ�
ȎƔƞµǂƵ3ƔƞÙĶƵê\ǪľƔƞƵX
Z¦Ʊȏ�
 
7ǾǕǚņ8Ȏǎ 1 ¸ȏ 
/ Kana MISAWA, Yoshio ISHIGURO, Jun 

REKIMOTO, LiveMask: A Telepresence 
Surrogate System with a Face-Shaped 
Screen for Supporting Nonverbal 
Communication, Journal of Information 
Processing, pp.295-303, vol21, no.2, 2013.�

 
7ċ¹Ƈǂ8Ȏǎ 3 ¸ȏ 
/� Kana Misawa, Yoshio Ishiguro, Jun 

Rekimoto, LiveMask: a telepresence 
surrogate system with a face-shaped 
screen for supporting nonverbal 

communication, Proceedings of the 
International Working Conference on 
Advanced Visual Interfaces, 2012. 

0 Kana Misawa, Yoshio Ishiguro and Jun 
Rekimoto, Ma petite chérie : What are you 
looking at? A Small Telepresence System 
to Support Remote Collaborative Work for 
Intimate Communication, The 3rd 
International Conference on Augmented 
Human (AH 2012), pp.17:1–17:5, 2012. 

1 ¤Ų  âĆ , Ɠȍ  Ƙž , őŗ  ƨ£  , 
LiveMask : Ơ¼ȈĢŸ�o|��p
lƀ:N����} |z|��X=
Cix���w¢z� YǒÃ, Ĭþ
Õżċ¹p ~�vz�   2012, 
pp.41-48, 2012. 

�
7øŒ8Ȏǎ 1 ¸ȏ 
(¦ǏŃƙŒXŗƔƞÒđUıś?ǯǼx�
��w¢z� YƔƞÁUGSƫ²Fj
S:i) 
/ ȍȃŧŋ3őŗƨ£3x ��¢~U°

ǷYĻųȎłǦąċŃŘȏ3łǦąċą
ċŃƷĹƽ, 2013 ISBN 
978-4595314353 

�
7ſŞǟſŤ8�
2ØȉŸŭȎǎ � ¸ȏ�
�
2ëĦŸŭȎǎ � ¸ȏ�
 
7LY³8�
�¢��¢{ƣ�
#--*���'���+ &$()-)�)+"�*+)% �-,�'$. !�
� �
�
ȘȐƔƞƬƲ�
���ƔƞµǂƵ�őŗƨ£�

� � � � � � Ȏ���������������ȏ�

Ś¯ąċ¡ąċǺĬþċŽ¡Ńĺ�

�

� ƔƞƵƄîș��
�	����

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�


