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Generation of Spatial Distance (“Maai”) by
Emergence of Co-existing Feeling and Expression of Rhythm

SHIROH ITAIT and YOSHIYUKI MIwAt

We have investigated the generation of a spatial distance (“Maai”) by relating it to the en-
trainment emergence process taking place during the “Kendo” match on a video image, and
found that the entrainment is generated in multiple cycles if “Maai” is established. Based on
this finding, we investigate, in this research, essential requirements for the successful genera-
tion of “Maai”. In particular, we carried out experiments on “Maai” establishment, focusing
attention on the co-existing feeling and the transmission of the rhythm of the action. These
two essentials (co-existing feeling and rhythm transmission) are quite different between the
face-to-face “Kendo” match and the remote “Kendo” match. Therefore, we focused the at-
tention on the effect of the body shadow by which the existence of a person can be evoked,
the remote “Kendo” match where the shadow of the remote opponent is projected in the self
space was conducted. And, in the remote “Kendo” match, only the expression of the existing
feeling of the remote opponent is inadequate to establish “Maai”. Both the expression of the
existing feeling and the transmission of the rhythm of the action enable players to generate
“Maai” with the generation of the entrainment in multiple cycles. Consequently, it is indi-
cated that the generation of “Maai” requires both the co-existing feeling and the rhythm of
the action.
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Fig.1 Concept of “Kendo” robot system.
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Fig.2 Rhythm control method.
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Fig.3 System configuration of “Kendo” match system.
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Fig.5 Appearance of “Kendo” match.
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Fig.6 Change of rhythm controller.
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Fig.7 Experiment to examine the difference of

operability of controller.
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Fig.8 Robot position coordinate.
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Fig.9 Distribution of reaction time.

gooooooboooooooooocoooooooo
gooobooooooooboobobobooooooo
goooboooooooooooooooonoooon
gooooooooooooooooooboooooo
gooooooooboboonunooooooboDbo
goooboboooooooboobooboooooobo
gooobooooooooooobocoooooooo
oooooooorOoO0OmOoOoooooooooo
gtooooooooooooboooboooooooo
oooooooodp >o.05doon 80900
oooo000010000000000000000
50000000000 100000O00000D00O0
gooobooooooooooobooobooooooo
goooodoOp>o00MOo0oooooboboboDOO
gooobobooooooobobooooboooooo
gooooooooooboboooobooooooboooo
goooboboooooooboodooooooooo
giodoboooboooooooooobooooon
goooboboooooobooooboobooooooo
gooooooooboooooooboooooooo
ooooooo

4.2 0DO000OO0OOO0OOOODOOOODOOO

oooooboobooooobobooobooooon
goooooobooooooobooooooooobo
goooboooooobooooooboobooooooo

Fig.10 Frequency analyses.
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Fig.11 System configuration of “Kendo” match system using WSCS.
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Fig. 13 Appearance of remote “Kendo” match using

shadow.

100

80 —

=0
™
% 40

20

|

0.14 0.16 0.18 0.20 0.22 0.24
TUMAVANEREEDRIEY X LOEH [s]
014 0O00O0OO0O0OOOOOOOODOODO
Fig. 14 Result of remote “Kendo” match only using the

shadow.

00D0000000000000000000000
00000000 000000000000000
0000000000 D00000000000000
000000000000000000000000
000000000000000000000000
00D0000000000000000000000
000D0000OwWSCSOODOOO0o0oo00Ooon
00oo0O0? 00000000000000000
000000000000 00000D000“000
0000000000000 00000000000
00”000000000000000000000
00D0000000000000000000000
000000000000000.18[s]05.6[Hz)D O
000000000000000000000000
000000000 14M000000000000
0000000000000 4()00000000
O0D00FOO0O0O0OO00O0DO0O0000000000
O0p<00100000000000000O0O0
000000 200000000000000000
00000000000 00D00000000000
000p<0.010000000000000OO0
000000 200000000000000000
000000000000000000000000
000000000000000000000000
00D0000000000000000000000
00D0000000000000000000000



Vol. 48 No. 12

100
80

=60
m(
K 40 o

20 {
0 | ,_| /0 |

0.14 0.16 0.18 020 022 024
TURLAVAVNERFEOBRIE X LD EH ]
015 0000000000000 0ODO0OO00ODO0O0O0OO
oo
Fig.15 Remote “Kendo” match using both the shadow
and the timing display device.
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