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

 
 

] 26 4JO�#��! � ��:*V*kIuy2021 > 9 Nz�

�
����� 
�������	�����
 

	�
 1)��� 1)���� 2) ��
� 3)����� 1) 

Sho SAKURAI, Qing HUA, Yuki BAN, Takuya NOJIMA and Koichi HIROTA 
 

1) ȒŲǸ§ôýôýȏĦîƆċýƞƧƢ ȡ
182-8585 ř�ȁǤďĎǤďW� 1-5-1, 
 {sho, kasei, hirota}@vogue.is.uec.ac.jpȢ 

2) ř�ôýôýȏŇȘìÁĭƢýƞƧƢ ȡ
277-8561 ÊǎƚŜĎŜ1ǎ 5-1-5, ban@edu.k.u-tokyo.ac.jpȢ 
3) ȒŲǸ§ôýôýȏĦîƆċýƞƧƢ ȡ
182-8585 ř�ȁǤďĎǤďW� 1-5-1, tnojima@nojilab.orgȢ 

 
 

Rc|ŌȜ�2�ƎƗ/¬Ĕâș,�Eǅź@ƳĉƓ1ǔè1  ),�EȤŌȜ�2A(4DȜ8

E-��Ʋż/ňŵ,ńã,�E2ȣŰȜŐ0ŀȜǹēIĨǦ E�-2ăŎ,2/�Ȥ�ňȣŌȜ

�1ŠŗƗ/Ëè2Ŗǚō,�DȣċýƗ/ńãĮŵ29-J./�ȤŗƦ,2ȣǗǘĽƠ�%ŐǛ

1ǻȆǹē2ƀĨǦƗ/ǐÅǹē1òÈI?%C Äś0ƜƘ�ȣŌȜ�Iȋū E�,ŐǛ1ǻ

Ȇǹē»Ğ0BEŀȜǹē1�Ÿ2Ñǆ1IŢǞ�%Ȥ�

�#"#:|Kw�tT{wa/{Mf 
 
 
1. ��	� 
ŌȜ�2ȣ�ƎƗ/¬Ĕâș,�Eǅź@ƳĉƓ1{]

UIȠ>Eǔè1 1 ),�E�-2Ơ�F))�E[1]Ȥ 
ŌȜ�Iǚų EŒ?Ʋż/ňŵ2ȣ�A(4DȜ8E�ȣ

 /H'ŀȜǹē1�Ÿ,�EȤŀȜǹē1�Ÿ2ȣB4

å=ȣŮ9%�1Ǌ�ȜßIǾĲ Eȣ�Ð1ȄIĈ/4

 EƬ0BDĀƅ�FEȤ�1�ȣŰȜŐ0ŀȜǹē@Ý

æIĨǦƗ0»Ğ E�-ȣ1)#1ĨǦƗ/»ĞIƻƼ

 E�-2ăŎ,2/�Ȥ 
ŌȜ�ȋūIƘƗ-�%Ko~�a-�+ȣ±-ķÅ,

ǽ·/Ȝ�ǹē,1Ȝ�IŃĿ E[]dt2Ľš�F

+�E[2]Ȥ;%ȣ�Ð9-1Ȝ�Ȅ@ȜßIÐ0ǻ6Őȉ

Iƥ�%>1ŝC1�Ư[3]?ĎǨ�F+�EȤ�FC2ŀ

Ȝǹē1�Ÿ02œÄ,�E2ȣx�Zǈǰ1Ŕ=Ȝ�p

�]Iıū E%>ȣx�Z0]f}]I��EȤȜ�2

Ŋ
ǀDǶ�FEşȞŀÎŨ�,�E--?0ûŤƗ/

ǐſ,�DȣȜ�Ő1]f}]2Ñǆ/ȎDǱŸ 8�,

�G�Ȥ�0ȣICT @k�av|{K{dLȡVRȢƬIº

Ɗ�ȣȜß1ƃĤȡǕ%ƘȣțÜȣǁÜ��ȣȜĪƬȢ1

Ɲǘ@ȜǐÅȡŀȜȄƬȢ0®�1�EĦîċýİǑ2ó

ņƞƧ�F+�EȤ�1�ȣƀĨǦƗ/ŀȜǹē1òÈI

ć4ċýƗĮŵ29-J./�Ȥ#1ƆƋ2ȣŌȜ�1ƙ

ĺƗ/Ëè29:Ŗǚō,�Ež2ô��Ȥ 
�ňȣȜ�-2Ɛ/EïȔ,�1ǐÅǹēIČÒ EƇ

ðĦî1Äś2îÚ�F+�EȤ¢-�+ȣ�1ŭǐù0

Ǖ�E¼ŽȡkMQ~\R|u�[y�Ȣ1Å ǹē-¼ 

 

5����Mf2pro?.C17�
Fwo?G+�

 
Ž71Íġǹē[4]ȣBGM 1d�r-ŭǐǹē[5]ȣǗǘƗ�

ǄǘƗ0ĽƠ�%ŐǛ1ǻȆǹē- ţǹē[6, 7]Ƭ1Ɲ

Ǖ2�EȤǏǃC2ȣȜ�IȌĂ EĥF2/4ȜƇð,

ǈƁ0ĽƠÑǆ/ƇðĦî-�+ȣǗǘƗ/ŐǛ1ǻȆǹ

ē[7]0ƜƘ�%Ȥ°ǐƞƧ[7]2ȣKh~VŐǛ1ǻȆIǹ

4/Ǻ4Ǖ"E- ţǹē?ǹ4/Ǻ4/E�-IƠ�+�

EȤŗƞƧ,2ȣ���%ŐǛ1ǻȆǹē1ÄśIºƊ�ȣ

ŀȜǹēI�ŸňØ0ł  E�-IǠ<EȤ 
ŗƞƧ1ƘƗ2ȣŐǛ1ǻȆǹē1»Ğ1CȜß1ƃĤ

1ƝǘIò�E�-/4ƀĨǦƗ0ŀȜǹēI�Ÿ�"

EĮŵȡé 1Ȣ1ťƱ,�EȤŗƦ,2ȣǗǘĽƠ�%Ő

Ǜ1ǻȆǹē2ŀȜǹē0��EěȖ1ŢǞIƘƗ-�

%Āȟ-ȣŗŢǞ0í*4�ǜĮŵ1ĀƅÑǆĤ1ǂĄ0

)�+Ƿ8EȤ 
 

Ⓒ 2021 日本バーチャルリアリティ学会 -1C3-3-

1C3-3 



 

2. �������������
������� 
ŗƞƧ,2ȣǓȟǃĀȟIǸ�ȣȜ��0ǗǘĽƠ E

Kh~VŐǛ1ǻȆǹē1Ǽ�1CŀȜǹē0ƈ�Eě

ȖIŢǞ�%ȤŀȜǹē0ƈ�EěȖ2ȣȜ�Ȉ÷1Cþ

�;,0Ĺ1(%Őȉȡ��ȣȜ�ŐȉȢȣÝæņȣŀȜȄȣ

�ǙƗ0ĻŹ�F%Ȝ�Őȉȡ��ȣ�ǙŐȉȢ1òÈ1

ǛŹ�űǲ0í*�+¶Ś�%Ȥ 
 

2.1 ;xhf 
ŗĀȟ,2ȣ��,ŏ¯IǕ/2C1Ȝ�Iħÿ�%Ā

ȟƇðIǝǛ�%ȡé 2ȢȤ°ǐƞƧ[7]0BF3ȣŐǛ1ǻ

Ȇ2Ǘȃ0²(+�F3ȣŐǛIƙǗ"!-?ȣ;%ǻȆ

ǹē1Ǽ�0Ų��+�+?ȣǻȆǹē2 ţǹē0 Ɗ

 E-��ȤŗƝǕI?-0ȣÕŐ0ŏ¯IĽƠ E�-

,ȣŐǛ1ǻȆ2Ǘȃ0²F))ŐǛ1<2ǗƎ0²EƇ

ð,1Ȝ�-���ǈƁ/ƄŴ1çȀIé(%Ȥ  
ŗƇð,2ȣ_n}bfui_�IƊ�+ȣé 3 1B�

0ŐȆ�¶Ȇ�ƣȆIĴ)Kh~VŐǛȡ��ȣŐǛȢ-

ŏ¯IÕŐ0ĽƠ�%ȤǗǘĽƠ EŐǛ1Ř�ȡ��ȣ

ŐǛŘ�Ȣ2ȣNormalȡ�ǉƗ/ŐǛ-Ƭǹ,ǻȆȢȣSlow
ȡNormal Ř�1 2/3 ©ǹ,ǻȆȢȣFastȡNormal Ř�1 3/2
©ǹ,ǻȆȢNonȡŐǛIȓĽƠȢ1³ 4 Ř�Iǝÿ�%Ȥ  

Normal/Slow/Fast Ř�2ȣŐǛ1 ÅȈ÷Ő2#1 Å

Ȉ÷Ő½1CÓȆ1ǻȆ2Ȉ÷�%Ȥ��,ȣŒ¸1CŐ

Ǜ1ǻȆ2Ǹđ1ŐǛ-Ɛ/(+�E�-0Ų�1F%

ïÔȣô�/ǼÞĪI���EĥF2�(%Ȥ#1%>ȣ

Slow/Fast Ř�,2ȣŐǛ1 ÅȈ÷1C 30 ƣȉ2 Normal
Ř�,ǻȆ�"ȣ30 ƣĜ�ȍ2ÓŘ�1ǻȆ0·Dő�

%ȤNon Ř�,2ȣȜ�Ȉ÷1Cþ�;,�·ŐǛ2ĽƠ

�F/1(%Ȥ³Ř�,ŐǛ1ǻȆȕ2ƕƈ�/1(%Ȥ 
 

�  
5� ��;xX8�

 

 
5����w(&1E\��Mf�L-�

 

ŏ¯2ȣĪĦ1Ǭ�0BEŀȜĨŪ1čI,�E&�ƕ

ƈ�"/�-��Ĩé1?-ȣ�ĪÅ1�ƎǿƉ[{�^�

ȡS�oơȢ1C 4 ƤȚ1X�d�cIºƊ�%Ȥ;%ȣ

Ǔȟǃ0Ľ£ EȜß02ȣ4 ƤȚ1�ǌĖęȡk�±w

�ȣ570�20gȢ-0ǋȡpbfqf|ȣ500mlȢIƊ�%Ȥ 
Āȟ2¹¨1 4 ŊȉIǝ�ȣ1 Ŋ0)� 1 ǠǐIĀŉ�

%Ȥ 1 Ǡǐ0)�ȣŐǛŘ�ȣŏ¯ȣȜß2#F$F 4 Ƥ

Ț1�'�!F1IǽƊ�ȣǽƊȗ0B5Ƹ<ÔH"2Ǔ

ȟǃȉ,z�`t0/EB�ǝÿ�%Ȥ 
ŗĀȟ1ǓȟǃÆȐ0�%(+2ȣŗĀȟ1ƘƗI�d

}lŏ¯2ȜǐÅ0��EěȖ1ŢǞ�-ÚƝ�%Ȥ�F

2ȣ�¿0ƛ1ƘƗIƝE�-,ƺś0kMK]2Ĺ1C

/�B�0 E%>1`±�ƘƗ,�(%Ȥ¡"+ȣŗĀ

ȟ2¹¨1 4 ŊȉIǝ�E�-ȣ1 Ŋ0)� 1 ǠǐIĀŉ

 E�-ȣÓĀȟŊ1ĀȟȈ÷Őȉ2¸Ŋ1ĀȟȈ÷Őȉ

1C�1 Őȉ1ŐȉĐ- E�-ȣÓĀȟŊ1 24 Őȉ¿

1C1ƈŶYMU|-Ȝ�1çņ0B5ȄI,�E&�

ļ�+?C�Ġǔ2�E�-IÚƝ�%Ȥ 
 

2.2 ;xDv 
ŗĀȟ2ȣȒŲǸ§ôý«ƆąŞøà�1įǢIĝ%�

,ȣ20 �1ƌĤ 9 ÖIĆǧ0Ǔȟǃ´Ǜƍ,Āŉ�%Ȥ 
Āȟ¸Ŋ2ȣ;!ǏǃC1ƞƧā0ĳ�%Ǔȟǃ0°Ƿ

1`±�ƘƗIń>+��ȣȒŲǸ§ôý1«ƆąŞǖÿ

0í*�+ŗĀȟ71ÌÂ1ÕĨIƟǢ�%ȤÕĨ2ĝC

F%Ǔȟǃ02ȣǫâƵIƊ�%K�W�f0BDȣBMI
ª--?0ǵŊ�04.4ƒFE�-@Ǎ'Ǵ=�-2

/1(%1ȣöú�;%2ĸ�ŕȉ,/�1ȣȜßK}|

T�@Ȝ�»Ȏ2�E1ƬIçƭ�+?C(%ȤŗçƭI

?-0ȣŗê00�+ŧŻ-�FE�ëȡBMI ªȥ18.5�
25Ȣ0ę+2;Dȣ1)¬ĔƄī@Ȝ�0âș2/�-Ɵ

Ǣ,�%Ǔȟǃ1<Āȟ0ÌÂ�%Ȥ 
ũ0ȣÕ�4ǫâƵIƊ�%K�W�f0BDȣĀȟȈ

÷¿1 24 Őȉ¿1C1ƈŶYMU|-Āȟ¿1ƙǵ 2 ç

1Ȝ�´ăIǜǷ�"%Ȥ;%ȣȜßȡǡƶ2ĜǷȢIǓ

ȟǃ1¿0Ľ£�ȣȜƝǘǟ¥ȡǒ 1Ȣ00�Eǝâ 1�6
Iǟ¥�"%Ȥ2 çƘ�ȍ1Āȟ,2ȣĀȟ¸Ŋ-ƈŶY

MU|2ô�4Ɛ/EïÔ2ĀȟŊIĕŕ�µǝÿ�%Ȥ 
 

b����w[di,2h2y	�� U4Y��i,z�

ǝâ ǝâ´ă 
1 �.F4C�ƨǇ, 1Ȧ 
2 �.F4C�ä2��+�; 1Ȧ 
3 �×�Ų2�; 1Ȧ 
4 �.F4C�źǇ, 1Ȧ 

5 �.F4C�1ȄIȜ8E�-2,�E-Ģ�

; 1Ȧ 

6 0H%� EY�o|10���ȡǕ%ƘȣÇ�ȣ

ÜȣȜĪƬ1ƽÔǟ¥ȢIǟ¥�+4&�� 

7 ƏƸ1´ă0B(+Ȝ8%Ȝß1Ü0Ǽ�I 
Ī�E�-2�D;�%1Ȧ 

Ⓒ 2021 日本バーチャルリアリティ学会 -1C3-3-

1C3-3 



 
b� ��w(B2'ei,2h2y`ZgnA@�4^z�

`±

� 
ǗǄ�%ƏƸ0)�+ȣŒ?ȔƖ1(%´ă2�,

�%1ȦȡǈƋǜǷçƭȢ 
`±

� 
ǗǄ�%ƏƸ0)�+ȣŒ?ǜĬ0ů(%´ă2�

,�%1ȦȡǈƋǜǷçƭȢ 
�Ǚ

Őȉ 
ƏƸIǕ/2CȜ��%Őȉ2.F4C�&-Ģ

�;�%1Ȧȡ	¶	ƣ1B�00ƭ�4&��Ȣ 
 
ŗǟ¥Iþ��%Ǔȟǃ02ȣŏ¯IǕ/2Cõ�/B

�0Ȝ�IȜ8+?C�ȣźǭ�%CĠ!�?³+Ȝ8�

EĠǔ2/��-I��%Ȥ;%ȣȜ�þ�1Ôé-�+ȣ

³+Ȝ8�(%ȣ�E�2źǭ E;,Ȝ8%Őž,ĶĮ

 EB�ĵƠ�%ȤĵƠĜȣĀȟȈ÷1Ôé,Ȝ�IȈ÷

�+?C�ȣÕŐ0ŐǛ-ŏ¯1 ÅIȈ÷�%ȤĀȟ�

2Ǔȟǃ1Ȝ�1ŦüIȇƍŁě�%ȤȜ�þ�Ĝ2ȣǒ

1 1³ 7 ǝâ0B5ǒ 2 0Ơ ǟ¥ǝâ1#F$F0Ć�

+ǟ¥�çƭ�"%Ȥ 2 çƘ�ȍ1Āȟ,2�ǜ1ƈŶY

MU|ǜǷ1Cǒ 2 1ǟ¥ǝâ1çƭ;,1ĮƼ�Iǀ

DǶ�%Ȥ³ 4 Ǡǐþ�Ĝ2ȣÓĀȟŊ9-1Ǽ�0)�

+Ų��%ž-Āȟ1ĪħIǈƋǜǷĚė,çƭ�"%Ȥ 
ĀȟƷ�ĜȣĀȟ�1ȇƍŏ¯1CȜ�Őȉ-ÝæņI

ǗǢ,ǚŚ�%Ȥ;%ȣȜ�¿0B5Ȝ�þ�Ĝ0ǛŹ�

%Ȝß1ȂȄ1č1CŀȜȄIǛŹ�%Ȥ�ǙŐȉ2ǒ 2
0Ơ 3 )Ƙ1ǝâ1CǛƮ�%Ȥǒ 2 1ǝâ 1ȣ2 2ȣ

`±�ƘƗ0Ć E`±�ǫâ,�DȣĜǷ1ƺś1ư0

0�+ŗ 2 ǝâ1¶Śƺś2Àĩ EȤǒ 1 1Óǝâ2

Visual Analog ScaleȡVASȢŵȡǝâ0Ć��³4�/��

-�ȓđ0�,�E�IČÒ�ƪ- E 100mm 1ņƙƾ

�0ƿƾIĘ�ȣǈǰ1ƄīI�ǙƗ0ǟ¥ȢIƊ�+ǟ

¥�"%ȤÓǝâ1ǟ¥ª2ȣņƙƾ1Čƪ1Cƿƾ;,

1Ǯȑ 1mm I 1 žȣ0�100 ž-�+ĝžľƮ�%Ȥ 
 

2.3 _Q 
ÓŘ��1Ȝ�ŐȉȣÝæņȣŀȜȄȣ�ǙŐȉIǒ 3

0B5é 4 0Ơ ȤNormal Ř�IíŻ-�+ŬǖÈ�%

#F$F1ª0Ć�ȣŐǛŘ�Iǔè-�%Ćġ�D�ǔ

è¶Ņ¶ŚIĀŉ�%ȤƺśȣȜ�ŐȉȡF (3,32) =2.90, 
p=0.01Ȣ0B5ÝæņȡF(3,32)=2.90, p=0.026Ȣ0Ć EŐ

ǛŘ�1�Äś2œĨ,�(%ȤTukey ŵ0BEóȂűǲ

1ƺśȣȜ�Őȉ2Fast-SlowŘ�ȉȡp.<05Ȣ0B5Normal-
SlowŘ�ȉȡp.<05Ȣ0œĨč2Ǣ>CF%Ȥ Ýæņ2Fast-
Slow ȉ0œĨčȡp<.05Ȣ2ȣNormal-Slow Ř�ȉ0œĨ 
 

b����0P)%2fV_Qy=S
SWj<z�

	

�� ����� ������� ����� ����

��	��

�� �
796.44� 

67.05 
794.89� 

55.04 
907.22� 

53.86 
826� 
60.45 

����

�� �
879.33� 

97.88 
901.11� 

82.1 
1014� 
91.48 

933.44� 
79.33 

����

�� �
556.33� 

9.46 
578.22� 

8.48 
560.67� 

8.07 
570.11� 

12.6 
��	��

�� �
908.33� 

70.94 
872.22� 

111.49 
855.56� 

93.5 
860� 
118.74 

 

 

 

 

 

 

5����0MfP)%2fV_Q�

yA�3w(M±{13H{Fwq{'eM±z�

 
­Øȡp.<10Ȣ2Ǣ>CF%ȤŀȜȄȡF(3,32)= 2.90, p=0.77Ȣ
�ǙŐȉȡF(3,32)= 2.90, p=0.77Ȣ0Ć�+2ŐǛŘ�1�

Äś2ȓœĨ,�(%ȤÕŦ1¶Ś1ƺśȣĀȟ¿�Āȟ

Ĝ#F$F1ȜƝǘǟ¥00�E³ǝâ1ǟ¥ª0Ć�

+?ŐǛŘ�1�Äś2ȓœĨ,�(%ȤŗƦ,2ȜƝǘ

ǟ¥1ǡƶ/ƺś2Àĩ EȤ 
 
3. �� 
Āȟ¿1ȜƝǘǟ¥00�+ŐǛŘ�2ȓœĨ,�(

%�-1CȣÓĀȟȈ÷¿1�Ǥ0)�+ȣȜ�Őȉ@ŀ

ȜȄ0ěȖ��Eč2/1(%�-2Ơ�F%Ȥ 
ŐǛŘ�2Ȝ�ŐȉȡŬǖÈȢ0B5ÝæņȡŬǖÈȢ

0Ć�+1<�Äś2œĨ,�(%Ȥ�F2ȣŐǛŘ�2

ŀȜȄȣȜ�Őȉ0Ć EŐȉƝǘȣȜß1ƃĤ1ƝǘI

ò�E�-/4ȣȜ�ǹē-Ýæņ1<0 Ɗ�%�-I

Ơ Ȥ;%ȣȜ�ŐȉȡŬǖÈȢ-ÝæņȡŬǖÈȢ2ȣ

�!F? Fast Ř� < Slow Ř�0B5 Normal Ř� < Slow

0.0
0.2
0.4
0.6
0.8
1.0
1.2

0

200

400

600

800

1000
�
�


���



�	
��

�
�

�
�
�
�
�
�
��

�
�


��

��

�



��

�
�
�
	
�

0.0
0.2
0.4
0.6
0.8
1.0
1.2

0

200

400

600

800

1000 �
�
���



�	
��

�
�

�
�
�
�
�
�
��

�
�
��

��

�



��

�
�
�
	�

0.0
0.2
0.4
0.6
0.8
1.0
1.2

0
100
200
300
400
500
600

�
�
���



�	
��

�
�
�

�
�
�
�
�
��

�
�
����

�



��

�
�
�
	�

0
0.2
0.4
0.6
0.8
1
1.2

0

200

400

600

800

1000
�
�


���



�	
��

�
�

�
�
�
�
�
�
��

�
�


��

��

�



��

�
�
�
	�

%��0	����� �  ��0	����

�
+��� ���1�+,� ��,��� ���.�

5���1�+, "�<��:#$!�� �

 �
 �

 �
 �

Ⓒ 2021 日本バーチャルリアリティ学会 -1C3-3-

1C3-3 



 

Ř�2œĨȣ?�42œĨ­Ø2Ǣ>CF%ȤĀȟĜ1ǈ

ƋǜǷçƭ,?ȣ9 Ö� 5 Ö1CŐǛ1ǻȆǹē0B(+

Ȝ�ǹē2òH(%ȣ�E�2ĨǦƗ0ò�%-çƭ2�

(%Ȥ�%2(+ȣ³Ǔȟǃ2ŐǛ1ǹē1Ǽ�0Ų��

+�%�-1CȣŐǛ2ǗǘĽƠ�FEŘ�ȉ0Ȏ(+2ȣ

Õ�Ȅ1Ȝß,?ǻȆǹēIǺ4Ǖ"E-B4åJ,A

(4DȜ8EB�0/E�-2ōC10/(%Ȥ;%ȣĀ

ȟĜ1ǈƋǜǷçƭ1C2ȣ³Ǔȟǃ2ĀȟŊ9-1ŐǛ

Ř�1Ǽ�0Ų��+�%-¶1(%Ȥ);DȣŐǛ1ǻ

Ȇǹē1Ǽ�0Ų��+�+?Ȝ�ǹē0B5ŀȜȄ0

č2ǒF%Ȥ�FC1ƺś2ȣŗƞƧ,ťƱIƘĵ Įŵ

1ĀƅÑǆĤIƠ�+�EȤ 
�1�ȣ��1ƺś1CȣŇ%/Ƒâ2ŷ��%Ȥ°ǐ

ƞƧ[8],2ȣŐǛ1ǻȆǹē2Ǻ�9. ţǹē2Ǻ4/

(+�EȤ°ǐƞƧ1ƝǕIŗĀȟ0ę+2>E-ȣŐǛ

1ǻȆǹēIǺ4Ǖ"%Ő0Ȝ�ǹē2�Ÿ�%ȣ);D

Ȝ�Őȉ2ñÂ�%�-2ƴĝ,�EȤ�ň,ȣÝæņ0

?°ǐƞƧ[8]-ÕŦ1Äś2ǒFE1,�F3ȣÝæņ2

ŐǛŘ�1Ǽ�0¤C!�ÿ,�(%2!,�EȤ#�,ȣ

ÓŘ��1Ȝ�ŐȉIÝæņ,À(%ªI�Ð9-1Ý

æp�]-�ÿ�+�Ƿ-ÕŦ1�ǔè¶Ņ¶ŚIĀŉ

�%-�GȣŐǛŘ�1�Äś2ȓœĨ,�(%ȡF(3,32)= 
2.90, p=0.96ȢȤŗƺś2ȣŐǛ1ǻȆǹē2 Ɗ EǐÅ

- Ɗ�/�ǐÅ2�E�-IƠá�+�EȤ 
Normal-Fast ȉ,2Ȝ�Őȉ-Ýæņ1�!F?č2/

1(%�-1CȣǏǃC2ȣNormal Ř�0Ć�+ Slow Ř

�,2�Ð9-0ȜßIȝ<Ǵ=;,1Őȉ2ñÂ�%

%>0Ýæņ?ñÂ�ȣFast Ř�,2�Ð9-0ȝ<Ǵ=

;,1ŐȉI�Ÿ�B�-�+?ȜßIȝ<Ǵ>E9.

É¶/ÝæņIƥ�/�%>0Ȝ�ŐȉȣÝæņ-?0

Normal Ř�-1č2ƈ�/1(%-�ǣIƩ+%Ȥ�1

�ȣĀȟĜ1ǈƋǜǷK�W�f,2ȣ�ŐǛ1]m�g

2ǹ�-ŲĴ'Ýæ]m�g2Ō4/(%Ų2�%�- 1
Ö1Cçƭ2�E/.ȣ�ǜ�ǣIÙ>+ŗĀȟ00�E

Ȝ�Őȉ�Ýæņ1èśȊ¦2ōC1,/�ȤŗèśȊ¦

1ǚō02ȣ�ÐIȝ<Ǵ=;,0Ĺ1(%Őȉ-Ýæņ

1¶Ś0í*4BDǡƶ/ŢǞ2Ġǔ,�EȤ 
�ňȣ�ǜ 4 )1ǛŹƺś-ȜƝǘǟ¥,ȣNon Ř�-

�1 3 Ř�1ȉ0œĨč2Ǣ>CF/1(%Ȥ�1ž0)

�+ȣŐǛŘ�1�Äś2œĨ,�(%Ȝ�Őȉ-Ýæņ

1ņª1<Iűǲ E-ȣ�!F? Fast Ř� < Normal Ř
� < Non Ř� < Slow Ř�,�(%Ȥ#1%>ȣŐǛIǗ

ǘĽƠ�/�ïÔ1Ȝ�Őȉ0B5Ýæņ2ȣǸđ1ŐǛ

IǗǘĽƠ�%ïÔBD?ñÂ�%2ȣǻȆǹēǹ4Ǖ"

%ïÔ-ű8E-�Ÿ�%�-0/EȤNon Ř�0Ȋ�+

ĀȟĜ1ǈƋǜǷçƭIÌƂ�%-�Gȣ 1 Ö1C�ŐǛ

2ǒƠ�F+�/�Ő2�ƏǍ'Ɯ�+Ȝ8CF%�-ç

ƭ2�(%Ȥ�1�ȣ�ŐǛ2Ǖ�+�E&�,A(4D

åJ,Ȝ8B�-��ĨǦ0/D@ 1(%��ŐǛ2/

�Ƅī,2ǹ4Ȝ8ƷHD%1(%1,ģ�,Ȝ8%Ų

2 E�-#F$F�1 1 Ö!)1Cçƭ2�DȣĨǕ2

¶1F%Ȥ�FC1ĨǕIǯ;�E-ȣŊđƗ0Ȝ�Ƈð

,ŐǛ2Ǘȃ0²E/²C/�ȣȜ�Ő0ŐǛIĨǦ E/
�/�-�(%ƹȟ¾0B(+?ŐǛ1œƀ0BEÄś

2Ɛ/E-�ħ�FEȤ�1�ȣŗĀȟ,2ŐǛ1œƀ0

BEÄś1Ǽ�0)�+ȣōƟ/ƺǥ2ĝCF/1(%Ȥ 
�0ȣ�ŐǛ2ǗƎ0²(+4E1,ȣƏƸ1´ă0/

1/1Ȑ�,�/1(%�-�(%çƭ1�ȣleQ1{

^t0Ć�+ŐǛ1ǹē2ǹ�-ǼÞĪIĪ�%-��

ŋ1çƭ2�(%Ȥ�1ž0)�+2ȣKMfzbR�I

Ɗ�%Ǔȟǃ1ŐǛ71ĨǦ1ŢǞ@ȣŐǛI�ğǗȃ,

2/4ÛǳǗȃ0ĽƠ EŘ�,1ŢǞ0BDȣÕŐĽƠ

�%ŏ¯1ěȖ0)�+?ǤŞIǔ EȤ 
 
4.  �
� 
ŗƞƧ,2ȣŐǛ1ǻȆǹē»Ğ1CȜß1ƃĤ0Ć 

EƝǘIò�E�-/4ƀĨǦƗ0ŀȜǹēIòÈ�"

EĮŵ1ťƱIƘƗ-�+ȣŐǛ1ǻȆǹē2ŀȜǹē0

��EěȖIŢǞ�%ȤŗŢǞ1ƺśȣĽšĮŵ1ĀƅÑ

ǆĤ2Ơ�F%�ň,ȣȜ�Őȉ-Ýæņ1òÈ1èśȊ

¦@ŐǛ1œƀ0BEÄś1Ǽ�Ƭȣ�C/EŢǞ2Ġǔ

/ž2ōC10/(%Ȥ�Ĝ2ȣǓȟǃIñ@�ȣ�Ð9

-1Ýæņ71ěȖ@ŐǛ1œƀ0BEěȖ1Ǽ�1B

Dǡƶ/ŢǞIǸ�ȣĽšĮŵ1ĀƅIƘĵ Ȥ 
 
lm� ŗƞƧ2ƫ � ç{kj]ƞƧǩNO|j]�PM

\�VWKǪ0B5 �� � ĒēôĊĦîǸ§íȅ1ÃĭI

Ï�%?1, Ȥ 
 

�����

[1] Radzevičienė, L., & Ostrauskas, R.: Fast eating and the risk 
of type 2 diabetes mellitus: A case-control study. Clinical 
nutrition. 32(2):232-235, 2013. 

[2] Kim, J., Lee, K., Lee, M., et. al.: Slowee: A Smart Eating-
Speed Guide System with Light and Vibration Feedback. 
In Proc.of CHI EA’16, pp.2563-2569, 2016. 

[3] Ɣ"Ư , Ɣ"Ư]fK  http://yasebashi.com/ (Last 
accessed 2021.07.23). 

[4] Watanabe, K.: Behavioral speed contagion: Automatic 
modulation of movement timing by observation of body 
movements. Cognition, 106(3):1514-1524, 2008. 

[5] Kämpfe, J., Sedlmeier, P., & Renkewitz, F. The impact of 
background music on adult listeners: A meta-analysis. 
Psychology of Music, 39(4), 424–448, 2011. 

[6] Yamane, S., and Matsumura, N.: The effect of a ticking 
clock on task performance. AI Soc, 30(4):443-449, 2015. 

[7] Ban, Y., Sakurai, S., Narumi, T., Tanikawa, T., & Hirose, 
M.: Improving Work Productivity by Controlling the Time 
Rate Displayed by the Virtual Clock. In Proc. AH2015, 25-
32, 2015.

Ⓒ 2021 日本バーチャルリアリティ学会 -1C3-3-

1C3-3 




