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Forelimb Muscle Activity When Presenting a Weight Sensation by Placing Pressure on a
Forearm

Takashi Mitsuda'! and Shinji Tanaka™

Abstract -—- Applying constrictive force on the forearm using an air pressure cuff creates a
weight sensation. To identify the source of phantom sensation, we compared the weight sensation
and EMGs of the forelimb between when a wrist joint was rotated, an elbow joint was rotated,
and both the joints were rotated. The result showed that participants did not felt the weight
sensation when only a wrist joint was rotated. Increased activity of biceps brachii by placing
pressure on the distal part of a forearm indicates that neither a mechanical constraint of a wrist
joint rotation nor a constraint of forearm muscles by the cuff caused the weight sensation.
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Fig.2 Configuration of a weight display system (a) hand
condition (b) elbow condition (c) hand-elbow condition
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Fig.3 Blood pressure cuff attached on a forearm
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Fig.4 A test for evaluating weight sensation
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Fig.5 Fixation device for a wrist joint
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Fig.6 Weight perceived by constrictive pressure on a
distal forearm (a) hand condition (b) elbow condition (c)

hand-elbow condition
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SR LHB[13][14]. Tz, EBICKDEE DO
WA Z BB~DORENFO B ELELSET(15], &
W HEBI BB LI ATRENLH 5. ZD X
BOEBNECTRRIZIZISL O TRESEIHVEET
FTWV2W. LAL, BEVEBIEZ EITFLEZOFHEOKR
&L, FALEEREZAEL TWALEDOHEORESIX
FIE—KL7ZOT, HEOHRKNEERLB/RLTY
DHFRIREMEIIREVEE 2 D.

AR EOERBBIMER CHRINZERIIED
R THBSN - EEBRICH N TRE/NE o7, 7
WL, FEOEHDOHEENERRIHELT
WAEBZLNABDT, SRIIFPEDEHOFEIZLS
EREORHE (LIS EBOHE) 25524 T, ER
BROME LFIEBOBUREHALINIL TWEW. &z,
SEIOERRCIIFEEHEMNBESFHOHCEB LY, B
BEOEEBR~OFESLEZONDZENG, BREHIC
b ~DOEEREL SR OBRETHS.

5 F&dH

AR T, TNETECRM ThHoT2RIERIC
FVEEBRMPELDIAN =R LOEBEICET T, FEE
CITBEEI D BERBRAER~DEEER . EROBER,
BRI 2B TAZ LI > TEEBRI AR SN
DESY, FESHETORERTIXEL T, MEEZE
ERSHBIGEICELDIENRENT. £, FiBEEE
BLTEERZAELTCWARIZIL, Bbvialx ki
HEXWZAELD LB B I-HENELDIEH RS
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BARN—F LY TUT ¥R

Wiz, 5%, BilEEB A7 LML TV E
5t SRR OGNSR EHE L 7= 00, FDAH =X
LOEANNETHA.

SEXH

(1] BHEZEZEMAESES)&E— BERG: 2%
B S}ERNEORRLERICE T 265t E M,

AR N—F X VYT VT 25305, 16(3), 379-390
(2011)

2] B, REEREHER: vt —A A0 H
W R 2REE, RAN—F ¥ VIT VT4 FERR
&5, 7(3), 329-337 (2002)

3] WERN, LHEXHE, ATAKRE: MEOERFHE
PR LT IR 7) B FiE DR ELTEM, BAN
—F X NVIT VT 4 F5m3CEE, 11(1), 47-57 (2006)

[4] WEEW, ATHEKE: JEXFRIREZEE M EOZEE
CEVERSNOEEHER, BARN—F v VITIT 1%
LETCEE, 13(1), 59-68 (2008)

[S] M.Bergamasco, B.Allotta, L.Bosio, L.Ferretti, GParrini,
GM.Prisco, F.Salsedo, GSartini: An arm exoskeleton
system for teleoperation and virtual environments
applications. Proceedings of the 1994 IEEE International
Conference on Robotics and Automation, 1449-1454
(1994)

6] WM, ATFETF, BHREA, JIREFR KRB
BRARERORRBEF GERNNRETEBR~D
WA, BB BRI SRR, 37(12), 1134-1139
(2001)

[71 HFIMER, FHER: AL ANE~ORELRZEDTD
OIREEEMEEL LI N ERTERE, BAN—F
Y NVUT VT 455 0EE, 5(1), 803-810 (2000)

(8] FREEZR, FEHfKt: fEEEBICLIBUR R TER
DORFLRAME, BARA—F ¥ VITVT 1 BERICEE,
12(1), 95-102 (2007)

[9] FEVEZEA RETRA—BL AR )| LB R ~—
FXNT2MEOEBBIVONET AT IV A RRTS
EEFMART AT VA, BRASA—F ¥ VITYT 4%
SRRICES, 13(1), 15-23 (2008)

[10] v HFME: FEEBCIDBEUNREORR, BARN—F
¥IVIT VT4 FEFREE, 12(4), 577-584 (2007)

[11] WHEME: FELFEERICIIBE NIRRT, SHR8
BHHERVAT AT —var M EBES,
3B3-1, 979-980(2008)

[12] W HEKE, FAtEmg TREMHELCIIERROR

R, BAN—F ¥ LITVT L ZR5HICEE, 1803),
415-420 (2013)
[13] Y.Takarada, H.Takazawa, Y.Sato, S.Takebayashi,

Y.Tanaka, N.Ishii: Effects of resistance exercise combined
with moderate vascular occlusion on muscular function in
humans. Journal of Applied Physiology, 88(6), 2097-106
(2000)

[14] M.Wernbom, J.Augustsson, R.Thomeé: Effects of
vascular occlusion on muscular endurance in dynamic
knee extension exercise at different submaximal loads.
Journal of Strength & Conditioning Research, 20(2),
372-377 (2006)

[15] H.Chang, K.Chou, J.Lin, C.Lin, C.Wang: Immediate
effect of forearm Kinesio taping on maximal grip strength

SM3EE Vol 19, No. 4, 2014

and force. Physical Therapy in Sport 11, 122-127 (2010)
(2014 ££ 6 A 9 B {1)

E=3200

#lE E (E=8)

1998 = KK K2R R TEHFRERHET .
2001 @ (L RFEFETF, 2004 EILEE
REPIF B T HE RS, 2008 FEREEE,
WEICED. RIFHBNBER L OHEESHE
BB ARFRICHEE. HE(T).

B #®E GERER)

2014 ENLAVEE R EREBLIE MR TR 5ER
ET. BLRTHRREE I AN RIS,
BT ).

— 456 —

NI | -El ectronic Library Service



