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In our previous research, the active acoustic sensing has been studied for
the human body, and the angle of the joint and the contact force are estimated by using the
unnoticeable vibration and the perceptible vibration. Additionally, our method can be used as haptic

interfaces. In this research, we applied this method to other fields such as augmented human
Bercgption and rehabilitation. In rehabilitation, the vibration is used as a mechanical stimulus,
ut it is necessary to optimize the timing of input. Therefore, we proposed the method for
optimizing input timing for highly effective rehabilitation.



¥ X F-19-2

1. WFEBRAE 4O 5

HEZIICINET, 7774 7 BEGE v PN SR AT A 8 7 = — AT
B M A, R CE e WIEE A WV CRASIAEHEE 2 88l L C& e, F7z, AR eI he e RE)
EHEMEARANT D LT, BEEAELRRHIMTE T — RNy 72179 2 L2 FEBL TN D,
ABZER Blca Ry N7 U o REREEE L, BAfIAEHEE & [RIRFICIR & OB S - 7285512
X, BT 40— Ry 7 2R THZENARETH D, HFE~DIEBANIT— A o F T = —
AS~OFRNAZ T TR, TOMOFEE L TUERBIESCU ANEY T —a v o b
fFEhTna.

2. e EM

AWFFEREREIL, REENAUIC AT LT iRE 2 V¢, BEERMA BEHEE « AR PR 24T 5 HJdfficin 2 <,
ANDHIERERE, EEREREDIRIL X VTR OREHEE 2 BT 2 L2 AN ET 5. HFEEIE, 2
E TOMIET, FEIE%E TR SRV E R ORSE) & FR rTREZ IR Eh 2 B INBOIZ R L, B
A EOHEEIZINZ, 7 4 — RNy JHRERT 77 4 T HES VU T RBERLTE
AMFERETII I N ERIESE, A\OMREZRIELCU N Y T—r g U SR A, ¥
T 2 —ADHTIEA < ELLE#E e SIS A A RS < RS,

3. H%@ﬁ{f ? ) . Pneumatic

Cylinder

UANEY T —va Ol CIREIZZVERMICHWS Bk E LT,
A2 CTlE Paired associative stimulation |[ZVH L7-. #f&
Fy NT—7 OFREENHE E AR S 41D Paired associative |
stimulation %, —MRAIZESHIRILZ AT D & DHBRLUINR, 4
AT TR 1 IR & 5 RERIET 7 F 2 = 5 & H T2 ‘
AR A 2 2 T, IREVZ I A LTz, 22505 ChEE) Rl
T57 7 Fax—F 25 o THIBE ORI LRk s:
AN TEHEEEL, RIABRMSHMZE#EFIZ AL, Paired '
associative stimulation Z1T9 Z & TR v N U —7 O ~~

SAATV, TR L T4 U REIR I & O 2 % T & =3

%. LL72235, Paired associative stimulation (%, iEEIES |-t

BN EFFH T2, RO IEMHERFEMNALETH Y, Wi B 1 2ZRET 7 Fax—F%
W L RN D NS %58 e 2 A 2 7 TATI L7 L b a7 FOTCBURERIBON T S

W FETe, TOXAIVTIHMEANTRRY, Kl s .o O . o
AT EPRECERLT 5 FENRD LN TE Mt)OOC§ OO(j%mmm

7o, THETOWNIET, HERRIEZ W56,

inter—-stimulus interval 2NEKAIHIKIZEHRTE S _,,v‘m
<, FENRDS - L EWR LTS, 22T, il Q QO Q
ANEA IV THEWET DT A INT A NE % 9 x,

N TR R RE Ui, BRI, EBdEEmn 000 000000 &
BRIEND L EDNDREICAA—F ¢ 7 L% 1T DI Ny .
X, HKROANEENRD DL ICEBBREMOBE O g1 PEkD)
NS WK A ED S, SREICHEE AN TS a
AT )RR ITEIZHRRT, RX—=FT 477 oo | ]

SV T D 2 L CHRER I WL 22 R TR % U ‘gn Elp(xz,)]
T & TR ArTz. e 4 O 5 NS
RIAERSANIK & 22 RET 7 Fax— 2Tk O G.)
DRI A NS 5 = L CHEBFEREME B 2T AT A S RO ISIO#E
BT BEEARTIKAN 2 A 2 v VRS, H
fZ'KE/‘]fCﬁTIV:l U X.Afi, 2 L:%‘a‘ a) *EEIZFEE rocedure PARTICLEFILTER
WA LTCWBE =T 0 7 VX, b) /A4 X&) P {X(()I:MJ (1:M)

, @ }~ po(.) > Initialize particles and weights

AONTtE, )ERIUSLTIF T rEn k1

MEP[mV]

,__/\_/

Algorithm 1 Particle filter for estimating individual ISIs
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