
This article is a technical report without peer review, and its polished and/or extended version may be published elsewhere 
 

 
 

z �� Nfh2;-576&6/'S>Q>�d�����( Z ) g��

���� %t�6`aFbT8!#2;-57q?P\]cx�
 

�űŃ 1) 
 

1) ĸ�åê åêǔòêƆŬŸŲǥ�113-8563 ¾ƜũĻõĻ:Ɯ 5-1-5, ban@edu.k.u-tokyo.ac.jpǦ 

 

l���	��
�(�)	��

� ;ƥǘ7ƢƐiŠ�IB57"äĂ7Ƭ�Ǣi¶­4!I ǧ,:?5M6

;Ǜť7Ř�8ǒFIğů8ǓGJ3�eǧ¸�.·8ĉE3âāFIc�7»ť7Ř�ğů8;

Š�GJ3�7�Ǩ,:ÁÖ:�25'3»ťŘ�ğůiìŜFI8;ǧĔĘŘ�8��I·iƭ

Œ',Ji¢8Ř�âāƨƩlO�ei`U���	işĒFIĈƦ �I.CǧĔĘŘ�8��I·

iƃ�8ƭŒ4!IĈƦ �I5��ŗ �$GJIǨ�

,B4ĶŬŸ4; ���� 8ŪŦ'ǧŘ�Eēę8·]~XiÄe�#IB57"ĔĘ·iĞë'ǧ,

J8ĉE.ƨƩ �� işĒFIB54äŁ7Ř�âāďiğů4!IZ\briğĽFIǨ�

E;8;M�����v=@t�2;-57q?P\�`aFbT 

 

 

1. :4 8 
BJ@4Ł�7ŬŸ i�_uzŞà¨4i�_uz7

Ř�8ƬJIďƩiğůFIēŎiǐŤ'3!. ǧ,

JG;å!"®#3 22:Nn|�_8å±&JIǨ�2

;|p`dN�rEâāFIcO\n{PǧãǣļÝci

P\żiŠ�3ŧĝŘŝť8·iªŜFI”active haptics”

5Ð<JIēŎ4�IǨa��2;ǧ�Ĳ57IƬƩğů

Rm[QUdiŘŝť8ŠĎ'3�!ǧ,JG5i�_u

zŞà4:ĝƬPo~diËĵ&+IB58c13ƬƩ

ğůi�B7� ”passive haptics”5��ēŎ4�IǨ ” 

passive haptics” ;ǧ 100%ƅŮ7·iŘŝť8ªŜ'c�

5FI” active haptics” 8ŋ>ǧƥǘ�Ǥ�7·ƩğůƢƐ

iŠ�IĈƦ 7"ǧv�v=:ƢƐƢŪt\da��.

Cǧceƃ�8ƠŜ·:Ǥ�Ƭ·Ʃğů ÆƔ5��²ŗ

ia2Ǩ¸�3ǧBJG: �passive haptics� ēŎ4;ǧ

ƨƩť8Rm[QUd:�ƐEv�v:ēƕ:»!iƨ

Ʃť8âĠ'3ğůFIB58ceǧìǖ8;Øë&J.

āŚâā'7�Rm[QUdiƬ13�I8a��hG

Gǧi�_uz7Ř�:�ƐEāŚ8îFIūƩiĤ�'

3äŁ7Ƭ�ǢiìŜFI5��ƲAaƞhJ3!.Ǩ 

��<ǧM. AzmandianG;ǧƨƩť8Rm[QUd:�

Ɛ5,J8Nn|�_FIv�v:ēƕ:»!iŇC3

ğůFIB58ceǧìǖ;�2:Ɓ'�»�'3�7�

8a��hGGǧäĨ:ƁiĤ�'3�Ic�7ďƩiğ

ů4!IēŎiìŜ'3�I[1]ǨŻƓGa�@4:ŬŸ:

7�4ǧìǖ8Ƭ13�IŘ�:āŚ5i�_uz8Ƭ1

3�IŘ�:āŚôiƀ­'ǧ,J8ĉE3v�v:ē:

»!Eé¼iâĠFIB58c13ǧ�.�ai�_uz

Ř�i7-13�I�:c�7ƨƩlO�ei`Uiş

Ē'ǧƬ13�IŘ�:å!&ǧƪ: !ż:ūƩiĤ�

4!IB5iŮ�C3!.[2]Ǩ 

&G8 �passive haptics�ēŎ4;ǧv�v ĔĘŘ�8

�#I·iƭŒ'ǧ,J8ĉE3i�_uzŘ�:āŚi

ƨƩť8âā&+IB58ceǧŘ�:ŭǂď8îFIū

ƩaĤ�4!IB5 ĭG�8713�I[3]Ǩ'�'ǧB

JG:ēŎ4;ǧǊ¯7ƨƩlO�ei`U³ŕişĒF

I.C8ìǖ8ĔĘŘ�8��13�I·iƭŒFIĈ

Ʀ �IǨ,:.Cǧp±x8ceŘ�āŚ��ƐEv�

v:ēƕ:»!:AiƭŒFJ<ƙ�ǧi�_uzŘ�ā

Ś��ƐżǧǛťƦƇ:ūƩĤ�8ŋ>ǧƭŒt\d ǤYuki BAN 

 

O��
����� %t�6`aFbT8!#q?P\]cx�

32A-6

© 2018 日本バーチャルリアリティ学会 - 32A-6 -



 

"713'@�Ǩ,:.Cǧ,�'.i�_uzŘ�:

âāďiğůFIZ\br5'3;ǧĖ�8cIŘ�:

¬Ażƃ¿8·ƭŒÆƔ7�ĪÍ:âāğůŴû'�

ìŜ�ľư&J3B7�1.Ǩ 

ĔĘŘ�=:ƽƛ·iƭŒFIēŎ5'3;ǧŧĝŘ

�Es|�mÝciP\8·ƭŒ]~Xiƿe�#I

ĪŎ5ǧŘ�ĔĘİ:´ƕǌƠǝŽǚ�ǥsEMGǦ:â½

�GĔĘ·iĞë'c�5FIĪŎ �IǨ´Ɠ:±y

`d;]~Xiƿ�FI/#4·iŒë4!Ic�8

7Iŗ4�IǨ'�'ǧĔĘŘ�8ŊÕ]~Xiƿ�F

IĈƦ �1.eǧ]~Xiƿ�4!7�c�7Ř�Ơ

ǝāŚ8c13;]~Xi�G�EC¨ƝFIĈƦ 

�1.e5��c±y`daä�Ǩs|�mÝciP\

8]~XiƢŪFIßÊ8ǒ'3aǧŧĝŘ�i&hJ

7"713'@�ǧäŁ7ĪÍ:·@4ƭŒ4!Ic�

8'c�5FI5]~X:ÀA á'Ĥ�ċ ��F

IǨ5�1.ńŗ �IǨ  

�ĪǧąƓ: sEMG iŠ�IēŎ;ǧñŐG ǐŤ'

.ãǣļÝ|p`d\�a4�I HAL i;EC5'.

»�ĥĢZ\brEǧyhkyb�Zw~ǧ�ƻĥĢż

8�8Š�GJ3�I[4]ǨŽ ÃƎFIǖ8;ÉŽƍƌ

ceŏ»ǚ� ŤşFIǨŤġFIŽ· þ�ßÊǧÃ

ƎFIŽƍƌ:Ĩ;ï7"3őB ǧĀ�Ž· ĈƦ7

ßÊÃƎFIŽƍƌ:Ĩaá¸FIǨB:ŽÃƎ:ǖ8

Žƍƌ�GŤşFIŏ»ǚ�iƠǝ:ǚĿ4ě�.a:

 sEMG4�IǨ·:�#.ĪEĀ&8ceŤŖFIŽƏ

ƌ:�ƐEĨ âh13"I.CǧsEMGiƭŒFIB5

4v�v:»!E·¤·iĞëFI¹#57IǨ£8ǆ>

.»�ĥĢZ\br:�8aǧ[Q\_u¤·8�#Iƺ

±ēŎ5'3ŷĿť8ŏŠ&J3�I[5]Ǩ 

ĶŬŸ:Ŧť;ǧsEMG iŠ�3Ř��ǁ�8]~Xi

ƿ�+G5aČŘ�=:ƽƛ·iĞë'ǧ,Jia58i

�_uzŘ�iâā&+IB54ǧi�_uzŘ�:âā

ďiğů4!IZ\briŀƂFIB58�IǨŻƓ;

Convolutional Nural Network (CNN)iŠ�IB54ǧƭŒ'

.´ƕǌ sEMG�GǧĔĘŘ�8��I·ĪÍiĞëFI

Z\briìŜ'3!.[6]Ǩ'�'ǧĶēŎ4;Ř�8�

�13�I·:å!&@4;Ğë4!7�1.Ǩ 

,B4ĶŶ4;ǧĶğĽēŎiĦÓ'ǧĔĘŘ�=:·

¤·ĪÍ/#47"ǧå!&@4ƭŒ4!Ic�7Z\b

riìŜ'ǧ,Jia58ǧìŘ�=:·¤·8ĉE3i

�_uzŘ�iâā&+IƨƩlO�ei`UişĒF

IZ\briŀƂFI(× 1)ǨBJ8ceBJ@4�8Ǜ

ťâĠ8ceŘ�:�ƐEāŚ82�3:ūƩiĤ�'

3!.�passive haptics�:ºĺiǧi�_uzŘ�iâā

&+IďƩ:ğů8@4ėÿ&+IB5 4!I5ƒ�

GJIǨBJ8ceǧ��<i�_uzŹǑ¨4ĔĘŘ�

8·i¸�3ƄÙiB9Ic�8âā&+7 GŘ�:

ytcy~siƞ�5�1.P~^xUZw~ ìŜ4

!Ic�87IǨ 

2. cj_n0!�U� 
ĶğĽZ\br;ǧ1. sEMGiƭŒFIB58ceĔĘ

Ř�8��I·ĪÍ�å!&iĞëFIZ\br5ǧ2. Ğ

ë'.Ř�=:ƽƛ·�Gi�_uzŘ�âāďiğů

FIƨƩlO�ei`UşĒZ\br�GŀĒ&JIǨ 

2.1 E�� sEMG �o8!#`aq?�9��FeM:

Q23bTG+/4 
�G�ECĔĘŘ�8·i¸�.ǖ:´ƕǌ sEMG :

�5ǧìǖ8Ř�8¸h13�I·iŌƭŒ',:îĉi

êƑ&+IB58c13ǧsEMGiƭŒFI/#4Ř�8

îFIƽƛ·iĞëFIēŎiŀƂFIǥ× 2ǦǨ 

ŻƓ:£ƞŬŸ5ËŁǧŽǚ�]~X5'3 Thalmic 

Lab ŰƤ: MyoiŠ�ǧ�È:´«ŝaËŁ:a:iŠ

�.ǨMyo : 8 _u~gz:Žǚ�]~X�GćGJ.

FFTƫĹą:Ĩ�c�^;ǧ��:]~X ±�:�iů

FǨŘ�iĔĘ'.ǖ:·i�#IĪÍiĞëFI.Cǧ

BJG:�i CNN 8�#.Ǩ¤·ð;´«ŝąc�^ 

128i~e x 8_u~gz4�IǨħ÷c�^iŀƂFI

.Cǧìǖ8Ř�8��13�I·iƭŒFIĈƦ �I

 ǧĶŶ4;,:.C8ǛǚíǍü 6ǃ·]~XǥDynPickǧ

}t�b`UŰǦiĔĘŘ�8ƢŪFIB54ǧý1ÿe

/Ė'�ı$�9Ee¤·iƞ1.ǖ8,JG:·:å!&

 ƭŒ4!Ic�7Z\briŀƂ'.ǨĶ]~X8ce

fx, fy, fz [N], mx, my, mz[N�m]5��Ř�8��13�I

6ǃÏe:·:å!& ƭŒ4!IǨ,:.Cǧtcz:

­·ð;·]~X�Gƀ­'.Ř�8��I 3 ǃ:·[N] 

 

O��
�G+/4m^�

 
O �
�F9CF8!"�q?9\�2;-5719M9

RH1PI�

32A-6

© 2018 日本バーチャルリアリティ学会 - 32A-6 -



 

+ 3ǃ:t�±~d·[N�m]:å!&iƠF 6vf`d5

7IǨg`d}�Utcz;£ƞŬŸ[6]4ŀƂ'.a:i

ĜŠ'.ǨRnbOqPv; AdamǧêƑś; 0.0015'ǧ

ģæǒĨ; Mean Square ErroriŠ�.Ǩ 

2.2 2;-57q?P\]cx9p9��3';M2.

)s^G+/4 
2.18ceĞë'.Ř�=:·¤·ĪÍ�å!&i¢8ǧ

ìǖ8;âā'7�ìŘ�iĔĘ'3�I8a��hG

Gǧ�.�a¤·'.·8ĉE3ĔĘŘ� âā'3�I

�:c�7ďƩiğů4!IZ\briŀƂFIǨĔĘF

IìŘ�ǧi�_uzŘ�5'3;9EeEý1ÿeż

Ł�7ĪÍ8·i�#EF�©žāŚiǋĕ'.Ǩ 

Head Mounted Display (HMD)iǇE3v�v8ƨƩlO

�ei`Uį¡iğů'ǧHMD ´ǝ8ƿ�'. Leap 

Motion 8cev�v:ē:»!iÄćFIǨHMD 83ǧ

ìŘ�5ËāŚ:i�_uzŘ�5ǧi�_uzh~ei

ƨƩğůFIǨ2.1 :Z\br8ceĞë'.ĔĘŘ�=

:ƽƛ·:å!&�ĪÍi¢8ǧHMD 83ğůFIi�

_uzŘ�iâā&+I55a8ǧ,J8Êh+3i�_

uzh~e:�Ɛǧé¼aĤ�FIB54ǧ�.�ai�

_uzŘ�iƖG:ē4âā&+3�I�:c�7ƨƩ

lO�ei`Uį¡işĒFI(× 3)Ǩ 

ìǖ8;âā'7�ìŘ�iŠ�.ǧƨƬƩǑŨ��Š

8cIâāďğů8ÄeƉBŬŸ;Ĩï7� ǧBJ@4

:ŻƓG:ŬŸ8ceǧŘ�āŚ:å!&�ù82�3;

�3µŴûǧƪż:ƪû82�3;�30ûŴûìŘ�5i

�_uzŘ�:āŚ ţ713�3aǧƨƩlO�ei`

U:ºĺ8cei�_uzŘ�iƬ13�I5ūƩ&+

GJIB5iŮ�C3�IǨ,:.CĶŬŸ4aĳå,:

Ŵû:âā@4;ƨƬƩǑŨ��Š:ºĺişǀ&+G

JI5ƒ�ǧi�_uzŘ�âāǍ:ĳå�iǧý1ÿe�

Ė'ǅAĪÍ8ǒ'3;©žāŚ:Ǐ&ĪÍ:�0.35 � ǧ

ı$ǧ9Ee8ǒ'3;�ēǑ:ƪû 35û8Ưë'.Ǩ 

 

3. E� sEMG �o8!#`aFbTk�U� 
3.1 U�l� 
ŀƂ'.ĔĘ·ĞëēŎ:ƅûiƱ�FI.CǧƃĮ

ť7ơǢƓ¨ìǢiƞ1.ǨìǢ; 10 Ì:ơǢƓ(22� 

26 ňǧè 2ǧš 8)iîƼ5'3ƞ1.Ǩ¥3:ơǢƓ 

Ç²!4�eǧ6:ơǢƓaĬøť7ǉ»Ƒđ;ǈ 2 İ

Ǒ��4�1.Ǩ 

3.2 ,+)�� 
ĶìǢ4;·]~XaÎC3Ǐ& 300[mm]ŧĄ 60[mm]

:NUyzƤ©žŘ�8î'3ǧý1ÿe(ý)ǧĖ'ǅA

(Ė)ǧı$(�ǧ�ǧē´ǧç: 4 ĪÍ)ǧ9EeǥÇē 

çÍ!/ē´=Í��9Ee: 2 ĪÍǦ: 8 ŵǡ:ĪÍ=

:·i�#&+.(× 4)Ǩ¤JI·:å!&82�3;ǧ

ŜÚ:¤·:å!&5Ŧłii�4ƠůFIc�8'ǧý

1ÿe�Ė'8ǒ'3; 30[N]ǧ9Ee�@$82�3;

50[N�m] ĳå87Ic�8ŦłÛ5'3Ưë'.ǨÉ»

�8î'3�5ųǑ�#3Ć�8·i¸�3�!ǧŦłĳ

åƽƛ·4 5ųǑT�n�i�Ʋƞ:XPUz5'ǧìǢ

Â¸Ɠ8;�ĪÍ82! 12 Ʋƞiƞ�c�8ęů'.Ǩ

,:.CǧơǢƓ;ĶìǢ�8 96Ʋƞǥ= 8ĪÍ x 12Ʋ

ƞǦ:^\Uiƞ�B557IǨ¤··ĪÍ:ǟŢ;ơǢ

ƓǑ4ix~\ ÄJIc�8Ưë'.Ǩ 

3.3 �Aen 
ÉĪÍ:¤·8î'ǧìǖ8ƭŒ'. 6ǃ·]~X�:

å!&5´ƕ sEMG �GĞë'.�5iŋǄFIB54ǧ

ĶēŎ8ceÉĪÍ=:·¤·:å!& 6:ŴûŅŮ

8Ğë4!I�iůFǨŋǄ:ǖ;ǧ6ǃĪÍ:�,J-

J82�3 Normalized Root Mean Square Error (NRMSE)i

ƀ­FIǨ 

¸�3ǧ·ĪÍ:ƺ±82�3;ǧĞë'. 6ǃ·ĪÍ

:�:�MĳaƋî�:å!�a: ǧìǖ:¤·ĪÍ5

�Ɨ'3�I�6��4°±'.Ǩ  

3.4 U�|i 
@Gǧ8ŵǡ:·¤·8�#I 6ǃ:·ìƭŒ�5 sEMG

�G:Ğë�: NRMSEi× 5ó8ůFǨĶƊĺceǧ6

:¤·ĪÍ8ǒ'3a 10%��:ƶôƅû4Ğë4!3

�IB5 Ƨ3ÄJIǨĶìǢ8��3;ǧÉ¤·ĪÍ8

îFIĞëƶô8ĴĎ7ô;ƵCGJ7�1.Ǩ 

¸�3ǧ¤·ĪÍ:ƺ±ś82�3;× 5Ç:c�7Ɗ

ĺ ćGJ3�eǧ6:ĪÍ8ǒ'3a 90%��:Ǥ�ƺ

±ċƔiĴFIB5 h�1.ǨĶľư8ǒ'3aǧÉ¤

·ĪÍ8îFIĞëƶô8ĴĎ7ô;ƵCGJ7�1. 

3.5 ~s 
ĶìǢ8c13ǧĶğĽēŎ8ce©žāŘ�ĔĘİ

:·ĪÍ�å!&ĞëiǤƅû4ƞ�IB5 ůÑ&J

.Ǩ·ĪÍ5'3êƑ'.:; 8 ŵǡ4�1. ǧBJ

�ã:·ĪÍ4�13aǧ­·ð8ŜJIŚĐ:Ůś®

ö:ƉAÊh+4�IŴûĞëÆƔ/5ƒ�GJIǨ,

:.CĶēŎiŏŠFIB54ǧ·]~XiŘ�Eē8

ƿ�'7"3aVRZ\brż4:i�_uzŘ�=:ƽ

 
O �
�S}5# ( y�9FeM��eM:wu���

 
O�	
�|i�X
`aFbT�Y�K�FeM�D{[ �

32A-6

© 2018 日本バーチャルリアリティ学会 - 32A-6 -



 

ƛ·iŠ�IP~^xUZw~iìŜ4!Ic�87I

5ƒ�GJIǨ 

'�'ǧ�Õ:ìǢ4;Ř�:ĔĘé¼EŘ�āŚ;Ø

ë/1..Cǧ,JG âh1.ǖ8aĶēŎ ǊŠÆƔ

�;ľưFIĈƦ �IǨř8ǧĔĘé¼ âhI5Žǚ

:j^�~aå!"âhI.CǧĶēŎ:A4;îĉ Ǚ

'�B5 čë&JI ǧé¼@4ÎC.êƑƆiŀƂF

IB58ceÒǠƫō ÆƔ/5ƒ�GJIǨ 

 

4. 2;-57q?P\]cx9Gi<Bk� 
4.1 U�l� 
£:ìǢ4ľư'.ǧsEMG8cIĔĘ·ĞëZ\br

iŠ�3ǧìǖ8;âā'7�Ř�iĔĘ'3�I8a�

�hGGǧi�_uzŘ�iâā&+3�IďƩiğů4

!I�iľư'.ǨìǢ; 5Ì:ơǢƓ(22�25ňǧè 2ǧ

š 3)iîƼ5'3ƞ1.ǨĶìǢ4;ǧ·i¸�.ǖ:â

āǍiŁ�8Ĥ�'3i�_uz7ŭ&iğůFIB5

8c13ǧâāİ8ūƩFIyNybO 6:c�8â½

FI�iľư'.Ǩ 

4.2 ,+)�� 
ĶìǢ4;·]~X:ƉAǅ@J3�7�Ǐ&

300[mm]ŧĄ 60[mm]:NUyzƤ©žŘ�8î'3ǧý1

ÿeǧı$ǧ9Ee: 3ĪÍ=:·i�#&+.Ǩ·i¸

�.ǖ:âāǍ82�3;ǧý1ÿeĪÍ82�3; 0.2, 

0.4, 0.8[N/mm]:�ŉǕǧı$ǧ9Ee82�3; 95.6, 144, 

287[N/rad]:�ŉǕ:ŭ&iƯë'ǧ,J-J8î'3·

i¸�.ǖ:âāď:yNybO82�3 7ŉǕƱ�ǥ1:

¥"yNybO 7�ǧ7ǜø8yNybO �IǦ4Õ

ſ&+.ǨƲƞÕĨ;Éŭ&ǧ·ĪÍ:ƉAÊh+82!

�ÕG2ǧƭ 9Õ4�1.ǨƲƞ:ǟŢ;ơǢƓǑ4ix

~\ ÄJIc�8'.Ǩ 

4.3 U�|i:~s 
× 68Éŭ&ǧ·ĪÍ:Ʋƞ8îFIyNybO82�

3:Ʊ�ǥúÜǧłœƶôǦiůFǨĶƊĺceǧğůF

Iŭ& ŭ�?6ūƩFIyNybO Ǥ"ǧi�_uz

7ŭ& �I�ë�i�Õ1.ǖ8ūƩFIyNybO

 Ċŕ8��FIB5 ŮƵ&J.Ǩ§�ť8;ǧý1ÿ

e^\U: 0.2N/mm, 0.4N/mmķ�4:ƊĺiŋǄ'.ß

Êǧ0.4N/mmķ�4;úÜ 5.15ŋǄťǤ�Ʊ��ić3

�I8a��hGGǧ0.2N/mmķ�4;úÜ 2.75yNy

bO 7�5:Õſ ǜø8Ā"71.ǨËŁ: Í ı

$ĪÍ:Ɗĺ8aŜJ3�IǨ 

¸�3ǧËEƪûĪÍ:ūƩĤ�4aǧı$^\U59

Ee^\U4ūƩ&JIyNybO8ô şEIB5 

Ů�CGJ.ǨBJ;ǧı$ĪÍ59EeĪÍ4;ǧı$

ĪÍ:Ī ƨƩť8ūƩ&JIâ½Ǎ å!�B58ǀ

Ö'3�I5ƒ�GJIǨ,:.C�ąǧĔĘŘ�:bU

\_uiâā ceŮƵ'EF�a:8'.eǧĔĘ'3

�Ii�_uzh~eiğů'7�B58c13ǧâāď

:yNybO8îFIūƩ 6:c�8â½FI:�i

ľưFIĈƦ �IǨ 

5. 0$"8 
VR Z\br8�#IŘ�âāďiğůFIēŎ5'3ǧ

´ƕǌ sEMG�GĔĘŘ�8��I·:å!&�ĪÍiĞ

ë'ǧ,Ji¢8ƨƩť8i�_uzŘ�5i�_uzh

~eiâā&+IēŎiğĽ'.ǨìǢ:ƊĺǧsEMG8

ceĔĘ·ĪÍ/#47"ǧ,:å!&82�3a 10%�

�:ƅû4Ğë ÆƔ4�eǧ@.ĶēŎiŠ�.i�_

uzŘ�âā\br8ceǧìǖ8ĔĘ'3�IŘ�;Ǜ

ť7a:8a��hGGyNybO:Ǥ�âāďƩiğ

ů4!IB5iŮ�C.Ǩ�ą;äŁ7ĔĘé¼8îĉ4

!Ic�8é¼:ĞëǧÄćiËİ8ƞ�7 G·Ğëi

ƞ�ēŎiľƮFI5¦8ǧi�_uz7ŭ&Eĳåâā

Ǎǧi�_uzŘ�Ơǝ:bU\_uǧi�_uzh~e

:ğůż âāď:yNybO86:c�7ăǞi��

I:�iceƳƈ8ľư'3�"Ǩ 

���

ĶŬŸ;ǧĬĶêƟĚƘ�ŲêŬŸƾƣ¹ǎǥŬŸŏ»

\^�dĥĢǦ�ŬŸƷǠŢÈ 17H06573�:¹ĒiÅ#3

ìī&J.a:4�IǨ 

J~dr�

[1] Azmandian, M. et al.: Haptic retargeting: Dynamic 
repurposing of passive haptics for enhanced virtual reality 

experiences. In Proc. of the SIGCHI Conference on Human 

Factors in Computing Systems, pp. 1968-1979 (2016) 

[2] Ban, Y. et al.: Modifying an identified angle of edged 
shapes using pseudo-haptic effects. EuroHaptics, pp. 25-36 

(2012) 

[3] �űŃG:"ēāŚâālO�ei`Ui²Š'.Ĕ
Ę»�8�#Iŭ&ūƩĤ�", ĬĶ VR ê�Ƹĩƴ, 

Vol.19 No.4 pp.523-532, 2014. 

[4] ñŐ Ô�GǩŽǚ�iŠ�.ņƞĥĢ:.C:ãǣ
ļj}�NZ\dZ\br HAL-18ǒFIŬŸǧƚ

ÞƹŔ�ƹŔƸĩǗǧpp.269--270, 2000. 

[5] M. Atzori et. al.ǩDeep Learning with Convolutional Neural 
Networks Applied to Electromyography Data: A Resource 

for the Classification of Movements for Prosthetic Handsǧ

Frontiers in NeuroroboticsǧVol.10, No.9, 2016. 

[6] �űŃ:"ƠǝŽǚ�ÈiŠ�.ĔĘŘ�=:·ĪÍ
Ğë",ĬĶ VRê�ź 22Õå�, 3D2-06, 2017. 

 
O�

�LeM9P\8W5#6&6/'9�A�

32A-6

© 2018 日本バーチャルリアリティ学会 - 32A-6 -


