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Walk-support Technology as Co-creation System

Interdisciplinary Graduate School of Science and Engineering
O Takeshi MUTO and Yoshihiro MIYAKE

Abstruct: This paper shows the two reports about the Walk-support technology as the “Co-creation system” based on the

hypothesis “Duality”. One is about the walk-support robot “Walk-Mate™ to which apply the walk training as the actual Co-

creative situation. The other is the analysis of the process of the human's cooperative walk from the viewpoint of the Co-

creation system.
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Fig.1 Walk-Mate?.
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Fig.3 Temporal development of walking period®.



e LFBIRIN T-9 D22 X o TEF AL L7125 5 /v (Intemal
model) DA (Mutual Constraint) Biff & L TEF /LI T
7. FOWEE Fig2 77

& HiZ, O Walk-Mate H3BATHEE (A UMERERIERREE) 24
+ 5 Elin e & BT 21772 o 7Bl & Fig 3l A+ 59, Zhid
AT & 240sec (Ficf) & etk O 60sec IR EMIZAT) 1772 o 72
o A & Walk-Mate DT ORMBEZ RLTWA. HFP
OEEMTIBFBITOME LIETORAZRLTHS. T5 &, 1§
FHATHT R 2 TV D HEETIZEMD & EA3B LTE Y, Walk-
MatelZ & ST 8IS, S E OBITHEE L LELEIE TV S
FHREBBMRAZENTES.

3. HBICATLELTOBASITORT

T RAMTIC B TEHEEREHIE R LT0AH L EX
ENABMOAT v ) XA LR VIERIZEE L, AR & AMO
BIRBATY A F 1 7 ADHT£1T7/2 o 7=, Figd & Fig5(244 0
R L DO WMIRAT R oMo 2 7w 7 A L iR Y b
DA EREO B CHBARROFSELYRT. - 2 ClE, oRER
LT, EEREL WS LENARN A 2RIEEE LT LZZE
388 (Dual-task method) &7 % W= 134T ER L O #4217
o TWa. 758, MICBEL TimEMERICEHEEDEVERS
NAERTIRTETE Lo 7o, BIcBE LT, EEH&Mch-,
J == VRO RBREDHEMICEVVEE R L, BO S 1 5 3
7 AT OEMATOREBEEEICZTL W EREA LN,
SOl B WBOFA I 7 AR, EEICEETAE
Yo DR IZ b o TV A Z E 2 EBRL TV 5.

HIT, ZOFRERERE X, AR E ANBOBFEETICRE T E
MDA+ 27 ZAOMERGRE L FFAT L7z, Figsis, £o 1§45
. 7 7OTERE, MoOEMAERY L ae—1L 22 (Mo
AT w7 Y ZLAOHFNEOMEEDPLEDKRE &)IVRENT
WA, E, EEICE, B0 EBOSEIR T H 50 M EHRE)
OEFEPEEORE ENFRERTNS.

T AL, MEREOROIEY ORIEP G E5, EHCkE Ak

1

-*-normal
-=- attention

=
=]

o
o

e
~

auto-correlation coefficient
=]
F- .

HIEFICRWT, BORAT v 7 U ZAN, 3k —L» Malkfien
bl L T HASBEBEE NI, T0 L5 RERE, Body
IZBI L THRED, o 2 b — L 2 2B L TIREBRO AN TR L
Tz, £iz, TO XD 28R A WHEERE O THICE Z 5 @My
Rohiz, Zo X5 2ElmERRbT 570, BEXHS L
LA ERTE AT TR

Z OFERE, AM- ARMZROWFERITICB O Tl & MoER o
I —EMEET VOMREMREBL LBE o ANEFEEL,
FNAEHBREOM CHFeFEMRBRA TR L W=D L A5 L
TWa.

5. F&®

FHTH, — R MR L IRz Iashr—Ta kT
HAMO“Z ZADOEE” IR AR MM o 2 Fig4 24
A 7 7z —AHWO | & LTHTAB IR > b Walk-
Mate 24841 L7z, F7z, ABIOWHTHIT 2 EHRAICHITL, ke
Mol ZEitEE 7 - ORERE & EL L2 HE 7 ot 2 REE
L, ZRUC Lo TERINDF A F I 7 AHNHEFE L o Fienifis
BAERIETWW=Z LFHEMNI L.

INH ORI, ABOBFRTA—EoEA T ot L LT
EHINTWBIZ L, Ebig, Hix2MRET S Walk-Mate 2370
LORBREFTETETWA I LARELTLAS,

BEH

) ZEEM, B5)IE, BHE: #laIa=r—
LCOAR - #87, 3B @i, vol. 37,
NO. 11, pp. 1087/1096(2001)

2) MHTERE, == BEBSNLSRTA AT A, 10
B B i AW LEEE,  247/250 (1998)

3) ECEEE, =t BITABEEMETHAM-oRy M
WHF 1T D AR OMT, B A Bl isESikmscE,
Vol. 38 No.3, pp.316/323(2002)

4) Condon, W.S. & Sander, L.W. : Neonate Movement is Synchro-
nized with Adult Speech, Science, Vol. 183, 99/101(1974)

5) Kuramoto, Y.: Chemical oscillation, waves, and turbu-
lence, Springer-Verlag, Berlin, Heidelberg, New York,
Tokyo(1984)

6) A, =R AT e Ry b "Walk-Mate” O
TR ~BR 3R E BHE¥ERCE (in press)

7 SREETRE: ME T %L/ ATY | REKEEATHES

4
=3
-

ot (2000)
-0.2
0 1 2 3 4 5 6 7 8 9 1
i 10 -P;,‘ ——A's arm # 2 + + a5e
. _ - " i eeam *i R
- 1 1 1 4 =
Fig.4 Auto-correlation of leg’s footstep period. - - ! ! i ,,"'5 255 JI 1\ 8§ 8 i A ) 05 Z“
2 Ao ) N A ot DI [ Roan SN ' "\ nopd g ATy 025
" E ! L.’\__J -u\-j U\»'J '\;ﬂ"u\';"',’ \*,'q,':JI 1 L\;\, ¥ \\‘;"\y_,- J Lﬂ;ﬁ' lr'l\'?"lVquv .."3\"; 1'.4\_[ LA 5 _Z
-1
& -~ normal 5o | * - # - ‘ -%
' ’- -&- attention 'g' 5 : 2
g o5 : 1 3
S 2
= 025 |
0

o
(5]

auto-correlation coefficient
o
E-Y

o

|
o
(]

fluctuation of
phase difference(rad

lag

time(sec]
Fig.5 Auto-correlation of arm’s amplitude. Fig.6 Temporal development of cooperative walk between humans.

—{26—



